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1.0  Executive  Summary 


1.1  Introduction 

This  report  summarizes  all  work  of  the  Limited  Energy  Study  of  Steam  Distribution  Systems, 
Energy  Engineering  Analysis  Program,  Hawthorne  Army  Ammunition  Depot  (HWAAD),  Nevada. 
The  project  is  authorized  under  Contract  No.  DACA05-92-C-0155  with  the  U.S.  Army  Corps  of 
Engineers,  Sacramento  District,  California. 

The  purpose  of  this  limited  energy  study  is  to  evaluate  steam  distribution  and  condensate  collection 
systems  in  both  the  Industrial  Area  and  Ordnance  Area  of  HWAAD  to  develop  a  set  of  replacement 
actions  that  will  reduce  energy  consumption  and  operating  costs. 

These  efforts  consist  of  corrections  and  revisions  to  previously  submitted  funding  requests. 
Amended  DD  Forms  1391  and  supporting  documentation  are  prepared  for: 

•  Project  40667,  Modernize  Steam  Distribution  System,  Industrial  Area,  and 

•  Project  42166,  Modernize  Ordnance  Area  Steam  Distribution,  Ordnance  Area. 

1.2  Descriptions  of  Existing  Facilities 

HWAAD  is  located  next  to  Highway  95  near  the  center  of  Nevada’s  border  with  California,  about 
130  miles  southeast  of  Reno.  The  elevation  is  about  4,100  feet.  The  location  is  depicted  on 
Figure  1-1.  A  number  of  facilities  covering  over  140,000  acres  constitute  HWAAD;  however,  this 
study  was  limited  to  the  Industrial  and  Ordnance  Areas.  Distribution  systems  are  shown  on  Figures 
1-2  and  1-3. 

1.2.1  Industrial  Area 

The  Industrial  Area  is  located  west  of  Highway  95  and  consists  of  administrative  offices  and 
maintenance  shops.  Family  housing,  dormitories  for  soldiers  and  a  golf  course  are  also  located 
there. 

The  steam  plant  located  in  building  13  serves  the  area.  Three  steam  boilers  are  operated  when  space 
heating  is  required.  The  boiler  operating  and  steam  distribution  pressure  is  about  100  pounds  per 
square  inch  (psig).  Reduced  pressure  distribution  is  provided  for  the  family  housing  area. 
Condensate  is  returned  to  the  boiler  plant  through  a  system  of  pumped  and  gravity  return  lines. 

The  steam  distribution  and  condensate  return  system  is  installed  either  in  concrete  trenches  (covers 
form  sidewalks)  or  is  direct  buried.  Extensive  repairs  have  been  performed  over  the  years  and  some 
piping  has  been  replaced.  The  system  is  presently  deteriorated. 
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Uninsulated  fiber  reinforced  plastic  pipe  (FRP),  or  fiberglass  pipe,  was  installed  in  much  of  the 
family  housing  area  to  replace  condensate  return  piping.  The  FRP  pipe  has  sustained  extensive 
damage  from  exposure  to  temperatures  above  250°F. 

1.2.3  Ordnance  Area 

The  Ordnance  Area  103  is  located  a  few  miles  east  of  Highway  95,  across  the  highway  from  the 
Industrial  Area.  Explosives  are  processed  in  the  103  Area,  thus,  buildings  are  located  distant  from 
one  another.  Only  a  few  of  the  existing  facilities  are  in  current  use. 

Building  103-6  houses  the  central  steam  plant  serving  all  buildings  in  the  103  Area.  Steam  is 
generated  in  three  boilers  and  is  distributed  to  buildings  at  about  112  psig.  Condensate  is  returned 
via  a  pumped  system.  Both  steam  distribution  and  condensate  return  piping  are  encased  within  a 
single  conduit.  Frequent  repairs  have  been  required. 

1.3  Selection  of  Replacement  Piping  Systems 

Several  alternative  piping  system  types  were  evaluated.  The  evaluations  were  performed  separately 
for  each  type  of  placement  for  the  predominant  pipe  size  in  each  area.  Note  that  the  costs  listed 
below  were  for  selecting  the  piping  system  only.  Actual  replacement  costs  were  determined 
separately. 

1.3.1  Industrial  Area  Replacement  Piping  System  Selection 

Existing  Industrial  Area  piping  is  installed  either  in  shallow  concrete  trenches  or  is  direct  buried. 
The  predominant  pipe  sizes  used  for  evaluations  include  4-inch  steam  and  3-inch  condensate  pipe 
diameters. 

Industrial  Area  concrete  trench  replacement  piping  systems  evaluated  and  their  total  costs 
considering  both  construction  and  maintenance  costs  are: 

•  Preengineered  steel  steam  and  condensate  pipes  in  a  common  conduit  laid  on  a  sand  bed 
in  the  existing  trench  (Alternative  CTl):  $204.20  per  foot 

•  Preengineered  steel  steam  and  FRP  condensate  pipes  in  separate  conduits  laid  on  a  sand  bed 
in  the  existing  trench  (Alternative  CT2):  $299.23  per  foot 

•  Preengineered  steel  steam  and  condensate  pipes  in  separate  conduits  laid  on  a  sand  bed  in 
the  existing  trench  (Alternative  CT3):  $184.53  per  foot 

•  Separate  field  fabricated  steel  steam  and  condensate  pipes  placed  on  existing  rollers  in  the 
existing  concrete  trench  (Alternative  CT4):  $93.92  per  foot 
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Industrial  Area  direct  burial  replacement  piping  systems  evaluated  include: 

•  Preengineered  steel  steam  and  condensate  pipes  in  a  common  conduit  (Alternative  DBl): 
$209.90  per  foot 

•  Preengineered  steel  steam  and  FRP  condensate  pipes  in  separate  conduits  (Alternative 
DB2):  $307.20  per  foot 

•  Preengineered  steel  steam  and  condensate  pipes  in  separate  conduits  (Alternative  DBS): 
$188.80  per  foot 

The  alternatives  with  the  lowest  total  costs  are  Alternative  DBS  for  direct  burial  pipe  sections  and 
Alternative  CT4  for  sections  of  piping  replacements  within  existing  concrete  trenches. 

1.3.2  Ordnance  Area  Replacement  Piping  System  Selection 

Above  ground  and  underground  alternatives  are  considered  for  the  Ordnance  Area.  Above  ground 
is  less  costly  than  underground  piping,  thus,  replacement  will  be  predominantly  above  ground. 
Underground  piping  will  be  used  for  street  and  railroad  crossings.  The  predominant  pipe  sizes  used 
in  evaluations  are  8-inch  for  steam  and  4-inch  for  condensate  return  pipes. 

Above  ground  piping  systems  considered  for  the  Ordnance  Area  and  the  total  costs,  including  both 
construction  and  maintenance  costs,  are: 

•  Preengineered  steel  steam  and  condensate  pipes  in  a  common  conduit  on  pipe  supports 
(Alternative  Al):  $723.16  per  foot 

•  Preengineered  steel  steam  and  FRP  condensate  pipes  in  separate  conduits  on  pipe  supports 
(Alternative  A2):  $629.82  per  foot 

•  Preengineered  steel  steam  and  condensate  pipes  in  separate  conduits  on  pipe  supports 
(Alternative  AS):  $560.38  per  foot 

•  Field  fabricated  steel  steam  and  condensate  pipes  on  pipe  supports  (Alternative  A4): 
$213.22  per  foot 

Ordnance  Area  direct  burial  replacement  piping  systems  evaluated  include: 

•  Preengineered  steel  steam  and  condensate  pipes  in  a  common  conduit  (Alternative  Ul): 
$686.30  per  foot 

•  Preengineered  steel  steam  and  FRP  condensate  pipes  in  separate  conduits  (Alternative  U2): 
$641.43  per  foot 
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•  Preengineered  steel  steam  and  condensate  pipes  in  separate  conduits  (Alternative  U3): 
$570.34  per  foot 

The  aboveground  and  underground  alternatives  with  the  least  total  costs  are  A4  and  U3.  The  above 
ground  alternative  A4  total  cost  is  considerably  below  that  of  the  underground  selection,  thus, 
above  ground  replacements  are  maximized.  Underground  replacement  piping  is  used  only  where 
necessary,  i.e.,  only  for  street  and  railroad  crossings. 

1.4  Evaluation  of  Distribution  Piping  Replacements 

1.4.1  Piping  Replacement  Alternatives 

Replacement  of  all  the  piping  in  both  the  Industrial  and  Ordnance  Areas  is  considered. 
Unfortunately,  available  funds  cannot  accommodate  complete  system  replacements.  Each  areas 
distribution  system  is  divided  into  segments  for  consideration.  Several  segments  are  selected  for 
replacement  in  each  of  the  two  areas.  The  selections  of  segments  recommended  for  replacement  are 
prioritized  based  on  the  greatest  need  for  replacement  within  reach  of  the  available  funds.  Piping 
segments  recommended  for  replacement  are  shown  on  Figures  1-4  and  1-5;  cost  estimates  are 
summarized  on  Tables  1-1  and  1-2. 

1.4.2  Energy  Savings 

Energy  and  maintenance  cost  savings  are  achieved  by  replacing  piping.  Energy  savings  are  from 
reduced  heat  losses  to  the  air  and  ground  and  the  from  reduced  leakage.  Energy  loss  calculations 
for  leaks  are  based  on  makeup  water  and  fuel  consumption  records  and  from  boiler  combustion 
efficiency  measurements. 

Thermal  losses  to  the  air  and  ground  from  conduction  and  convection  losses  are  calculated  based  on 
thermodynamic  properties  of  the  piping  systems  and  on  steam  and  condensate  system  operating 
temperatures.  Refer  to  Appendix  C  for  detailed  calculations. 

The  energy  savings  from  each  source  for  sections  of  the  distribution  systems  recommended  for 
repair  are: 


Type  of  Savings 


Industrial  Area  Ordnance  Area 


Steam  and  Condensate  Leaks  (Million  BTU  /  year)  16,290 

Thermal  Losses  from  Piping  (Million  BTU  /  year)  8.646 

Total  No.  2  Fuel  Oil  Savings  (Million  BTU  /  year)  24,936 


7,396 

9.875 

17,271 


1.4.3  Maintenance  Labor  Savings 

Labor  savings  are  achieved  by  reducing  the  amount  of  effort  required  to  keep  deteriorated  piping 
systems  operational.  Based  on  the  latest  year  for  which  complete  maintenance  records  are  available, 


F:\PROJ\1640320\WORD\STEAM.REV 

950721 


1-4 


EEAP  Limited  Energy  Study  of  Steam  Distribution  Systems 
Hawthorne  Army  Ammunition  Depot,  Nevada 


labor  savings  are  estimated  at  3,225  hours  per  year  in  the  Industrial  Area  and  2,775  labor  hours  per 
year  in  the  Ordnance  Area. 

1.4.4  Life  Cycle  Cost  Analyses 

Life  cycle  cost  analyses  were  conducted  for  both  recommended  repair  projects.  The  analyses  are 
provided  on  Tables  1-3  and  1-4  for  the  Industrial  and  Ordnance  Areas,  respectively.  Results  are: 


Industrial  Area 

Investment  (including  SIOH  and  Design):  $851,618 

Savings  to  Investment  Ratio:  3.87 

Simple  Payback  Period:  3.43 

Ordnance  Area 

Investment  (including  SIOH  and  Design):  $1,198,535 

Savings  to  Investment  Ratio:  2.39 

Simple  Payback  Period:  5.43 


years 


years 
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Figure  1-1 
Site  Location  Map 
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Figure  1-2 

Industrial  Area  Steam  Distribution  System  Pipe  Replacement  Alternatives 


Figure  1-3 

Industrial  Area  Steam  Distribution  System  Recommended  Pipe  Repiacement  Alternatives 


Figure  1-4 

OrdnanceArea  Steam  Distribution  System  Pipe  Repiacement  Alternatives 
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Figure  1-5 

Ordnance  Area  Steam  Distribution  System  Recommended  Pipe  Replacement  Alternatives 
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Table  1-1 

Summary  of  Piping  Replacement  Costs 
Industrial  Area  Steam  and  Condensate  System 


Base  Case,  Total  Lengths  Recommended 


ail  Alternative  Description 

Total  LF 

Cost  $ 

$/LF 

Ifttul  LF 

Cost  $ 

1  Replace  Pipes  Bldg  13  to  MH  B4 

2,410 

$266,492 

$110.58 

- 

2  Replace  Pipes  MH  A5  to  MH  A9 

1,940 

$165,343 

$85.23 

1,940 

$165,343 

3  Rerouting  for  Buildings  3,  35  &  36 

1,316 

$157,696 

$119.83 

1,316 

$157,696 

4  Steam  Piping  -  U  Street  East 

1,835 

$158,033 

$86.12 

1,835 

$158,033 

5  Family  Housing  Condensate  Pipes 

3,599 

$282,027 

$78.36 

3,599 

$282,027 

6  Shop  Area  Condensate  Piping 

922 

$106,940 

$115.99 

- 

Total  of  Industrial  Area  Alternatives 

12,022 

$1,136,531 

$94.54 

8,690 

$763,099 

S10H5.6% 

$63,646 

$42,734 

Design  6.0% 

$68,192 

$45,786 

Total  Request 

12,022 

$1,268,368 

$105.50 

8,690 

$851,618 
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Table  1-2 

Summary  of  Above  Ground  Piping  Replacement  Costs 
Ordnance  Area  Steam  and  Condensate  System 

(Road  and  Rail  Crossings  Underground) 


Base  Case,  Total  Lengths  Recommended 


Alt. 

Pipe  Run  Description 

Total  LF 

Cost  $ 

$/LF 

Total  LF 

Cost  $ 

1 

MH  A1  toMH  All 

7,486 

$1,020,250 

$136.29 

- 

- 

MH  A5  toMH  All 

- 

- 

- 

3,538 

$531,951 

2 

MH  All  toMH  A18 

4,570 

$603,930 

$132.15 

- 

3 

MH  All  toMHD4 

2,526 

$360,732 

$142.81 

- 

- 

MH  D2  to  MH  D4 

- 

- 

- 

1,336 

$191,263 

4 

MH  A18  to  Bldg  108-20 

642 

$90,837 

$141.49 

642 

$90,837 

5 

MH  A5  -  Bldg  103-40 

710 

$42,631 

$60.04 

710 

$42,631 

6 

Bldg  103-6  to  MH  C6-1 

3,494 

$328,594 

$94.05 

- 

- 

Bldg  103-6  to  MH  C3 

- 

- 

- 

1,394 

$167,348 

7 

Bldg  103-6  to  MH  B2 

882 

$136,571 

$154.84 

- 

- 

8 

MH  B8  to  MH  B9-1 

560 

$49,925 

$89.15 

560 

$49,925 

9 

MH  B2  to  MH  B8 

2,650 

$411,344 

$155.22 

- 

- 

Total  Ordnance  Area  Piping 

23,520 

$3,044,814 

$129.46 

8,180 

$1,073,956 

SIOH  5.6% 

$170,510 

$60,142 

Design  6.0% 

$182,689 

$64,437 

Total  Request 

23,520 

$3,398,013 

$144.47 

8,180 

$1,198,535 

FAPROJ\1640320\ENGR\C-ORD.XLS  Table  1-2 


1-12 


EEAP  Limited  Energy  Study  of  Steam  Distribution  Systems 
Hawthorne  Army  Ammunition  Depot,  Nevada 


Table  1-3 

Life  Cycle  Cost  Analysis  Summary  -  Industrial  Area 


Location:  Hawthorne  Army  Ammunition  Depot  Region  No.  4 

Project  Title:  EClP  Modernize  Industrial  Area  Steam  Distribution 
Discrete  Portion:  Total  Project 

Analysis  Date:  July  1995  Economic  Life:  15 


Project  No.  40667 
Fiscal  Year  FY97 
Preparer:  KELLER  &  GANNON 
Years 


1 .  Investment  Costs 


A.  Construction  Costs 

$763,099 

B.  SlOH  5.6% 

$42,734 

C.  Design  Cost  6.0% 

$45,786 

D.  Total  Cost  (1A  +  1B  +  1C) 

E.  Salvage  Value  of  Existing  Equipment 

$851,618 

$0 

F.  Public  Utility  Company  Rebate 

$0 

G.  Total  Investment  (ID- IE- IF) 

$851,618 

2.  Energy  Savings  (-i-)/Cost(-): 

Date  of  NISTIR  85-3273  Used  for 

Discount  Factors: 

October  1994 

Energy  Cost 

Source  $/MBTU 

A.  Elec.  $12.82 

Saving 

MBTU/Yr(2) 

0 

Annual  $ 

Savings(3) 

$0 

Discount 

Factor{4) 

12.02 

Discounted 

Savings(5) 

$0 

B.  Dist  $6.13 

23,723 

$145,423 

14.23 

$2,069,366 

C.  LPG 

D.  Other 

E.  Demand  Savings 

0.0  kW 

$0 

11.30 

$0 

F.  Total 

23,723 

$145,423 

$2,069,366 

3.  Non  Energy  Savings  ( -h)  or  Cost  (-): 

A.  Annual  Recurring  (  +  /-) 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 


$102,620 

11.94 

$1,225,277 


B.  Non  Recurring  Savings  (  +  )  or  Cost  (-) 

Savings(  +  )  Year  of  Discount  Discounted  Sav- 

Cost(-)(1)  Occur.  (2)  Factor(3)  ings(  +  )Cost(')(4) 

a. 

b.  - 

c. 

d.  Total 

C  Total  Non  Energy  Discounted  Savings  (3A2  +  3Bd4)  $1,225,277 


4.  First  Year  DollarSavings  (2F3  +  3A  +  (3Bd1 /Economic  Life)): 

5.  Simple  Payback  (1G/4): 

6.  Total  Net  Discounted  Savings  (2F5  +  3C): 

7.  Savings  to  Investment  Ratio  (SIR)  (6/1 G): 


$248,042 

3.43  Years 
$3,294,643 
3.87 
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Table  1-4 

Life  Cycle  Cost  Analysis  Summary  -  Ordnance  Area 


Location:  Hawthorne  Army  Ammunition  Depot  Region  No.  4 

Project  Title:  EClP  Modernize  Ordnance  Area  Steam  Distribution 
Discrete  Portion:  Total  Project 

Analysis  Date:  July  1995  Economic  Life:  15 


Project  No.  42166 
Fiscal  Year  FY97 
Preparer:  KELLER  &  GANNON 
Years 


1 .  Investment  Costs 


A.  Construction  Costs 

B.  SlOH  5.6% 

$1,073,956 

$60,142 

C.  Design  Cost  6.0% 

$64,437 

D.  Total  Cost  (1A  +  1B  +  1C) 

E.  Salvage  Value  of  Existing  Equipment 

$1,198,535 

$0 

F.  Public  Utility  Company  Rebate 

$0 

G.  Total  Investment  (ID-IE-IF) 

$1,198,535 

2.  Energy  Savings  ( -i- )/Cost(-): 

Date  of  NISTIR  85-3273  Used  for  Discount  Factors: 

October  1 994 

Energy  Cost  Saving 

Source  $/MBTU  MBTU/Yr(2) 

A.  Elec.  $12.82  0 

Annual  $ 

Savings(3) 

$0 

Discount 

Factor{4) 

12.02 

Discounted 

Savings(5) 

$0 

B.  Dist  $6.13  16,549 

$101,447 

14.23 

$1,443,592 

C.  LPG 

D.  Other 

E.  Demand  Savings  0.0  kW 

$0 

11.30 

$0 

F.  Total  16,549 

$101,447 

$1,443,592 

3.  Non  Energy  Savings  ( -I-)  or  Cost  (-): 

A.  Annual  Recurring  {  +  /-) 

$1 19,261 

(1)  Discount  Factor  (Table  A) 

11.94 

(2)  Discounted  Savings/Cost  (3A  x  3A1} 

$1,423,970 

B.  Non  Recurring  Savings  (  +  )  or  Cost  (-) 


Item 


a. 

b. 

c. 

d.  Total 


Savings(  +  ) 
Cost(-)(1) 


Year  of 
Occur.  (2) 


Discount 

FactorO) 


Discounted  Sav¬ 
ings!  +  )Cost(>)(4) 


C  Total  Non  Energy  Discounted  Savings  (3A2  +  3Bd4) 


$1,423,970 


4.  First  Year  DollarSavings  (2F3  +  3A  +  (3Bd1 /Economic  Life)): 

5.  Simple  Payback  (1G/4): 

6.  Total  Net  Discounted  Savings  (2F5  +  3C): 

7.  Savings  to  Investment  Ratio  (SIR)  (6/1 G): 


$220,708 

5.43  Years 
$2,867,562 
2.39 
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2.0  Introduction 


This  report  contains  the  results  of  all  work  for  the  Energy  Engineering  Analysis  Program  (EEAP), 
Limited  Energy  Study  of  Steam  Distribution  Systems  in  the  Industrial  and  Ordnance  Areas, 
Hawthonw  Army  Ammunition  Depot  (HWAAD),  Hawthorne,  Nevada.  The  work  was  authorized 
under  Contract  Number  DACA05-92-C-0155  with  the  U.S.  Army  Corps  of  Engineers,  Sacramento 
District,  Sacramento,  California. 

2.1  Purpose 

The  purpose  of  this  limited  energy  study  is  to  evaluate  the  steam  distribution  and  condensate 
collection  systems  in  both  the  Industrial  Area  and  Ordnance  Area  of  HWAAD  to  develop  a  set  of 
replacement  actions  that  will  reduce  energy  consumption  and  operating  costs. 

2.2  Scope 

The  scope  of  work  as  established  by  the  U.S.  Army  Corps  of  Engineers,  Sacramento  District, 
consists  of  the  following  tasks: 

•  Limited  site  investigation  of  Industrial  Area  and  Ordnance  Area  steam  distribution  and 
condensate  collection  systems. 

•  Evaluation  of  alternative  replacement  strategies— including  in-trench,  above  ground,  and 
direct  burial  piping— to  determine  cost  effective  alternatives. 

•  Estimation  of  the  magnitude  of  thermal  losses  from  steam  distribution  system  and 
condensate  return  lines. 

•  Definition  of  scopes  of  work  for  steam  distribution  and  condensate  return  system  repair  and 

replacement  in  the  two  areas. 

•  Preparation  of  funding  documentation  for  the  recommended  projects. 

•  Preparation  of  a  report  documenting  the  data  collected,  analyses  performed,  and  projects 

recommended. 

The  complete  scope  of  work  and  minutes  of  the  prenegotiation  scoping  and  interim  report  review 
conferences,  comments  and  responses  appear  in  Appendix  A. 

2.3  Methodology 

The  sequence  of  the  study,  in  chronological  order,  progressed  from  the  site  investigation  to  the 
interim  report  preparation  to  the  final  report  preparation.  Methodologies  used  during  each  phase 
of  the  study  are  addressed  as  follows: 
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2.3.1  Site  Investigation 

An  entry  briefing  attended  by  the  architect/engineer  (A/E),  representatives  of  HWAAD  Directorate 
of  Engineering  and  Housing  (DEH)  and  the  facility  operating  contractor,  Day  &  Zimmerman/Basil 
(DZB),  was  held  prior  to  beginning  the  facility  inspections.  Survey  schedules  and  support 
requirements  from  HWAAD  DEH  and  DZB  were  discussed  during  this  briefing. 

Copies  of  available  as-built  drawings  were  obtained  for  the  two  steam  distribution  and  condensate 
return  systems.  Field  team  members  then  inspected  the  two  site  steam  distribution  systems  and 
recorded  findings  on  as-built  drawings  and  the  standard  forms  developed  by  the  A/E  for  this 
purpose. 

An  exit  briefing  was  held  at  the  completion  of  the  facility  investigations.  The  purpose  of  the 
briefing  was  to  report  progress  and  to  report  any  maintenance  needs  or  “quick  fix”  measures  that 
could  be  readily  implemented  by  DEH. 

2.3.2  Interim  Report 

The  first  step  in  preparation  of  the  Interim  Report  was  the  reduction  of  data  collected  during  the  site 
investigation  and  creation  of  a  steam  system  database.  Unit  costs  were  then  developed  for  each  of 
the  alternative  steam  supply  and  condensate  return  piping  replacement  strategies.  Existing  system 
thermal  losses  and  upgraded  system  losses  were  estimated  using  a  computer  model  developed  by 
S.K.  Siddiqui,  and  published  in  the  November  1994  issue  of  Heating/Piping/ Air  Conditioning 
magazine. 

Following  completion  of  the  databases  and  energy  modeling,  upgrade  strategies  were  evaluated  for 
both  steam  distribution  systems  according  to  the  scope  of  work.  Computer  modeling  as  described 
above,  spreadsheet  software  and,  where  necessary,  manual  calculations  were  employed  to  determine 
the  relative  benefits  of  each  upgrade  strategy.  Life  cycle  cost  analyses  were  performed  for  all 
alternatives  in  accordance  with  the  latest  “Energy  Conservation  Investment  Program  (ECIP) 
Guidance.” 

2.3.3  Final  Report 

Following  the  Interim  Report  presentation  and  review  conference,  a  revised  energy  report  and 
funding  documents  were  prepared  for  the  two  ECIP  steam  system  modernization  projects  for  the 
Ordnance  Area  and  Industrial  Area,  as  directed  by  the  Government  review.  In  addition,  revisions 
resulting  from  the  review  conference  were  incorporated  into  these  documents,  and  into  the  report 
narratives  and  calculations. 


F:\PROJ\  1 640320\WORD\STEAM.REV 
950721 


2-2 


EEAP  Limited  Energy  Study  of  Steam  Distribution  Systems 
Hawthorne  Army  Ammunition  Depot,  Nevada 


Revised 
September  1995 


3.0  Description  of  Existing  Facility 


3.1  Location,  Size  and  Climate 

The  Hawthorne  Army  Ammunition  Depot  is  located  next  to  Highway  95  in  Central  Nevada, 
approximately  130  miles  southeast  of  Reno,  adjacent  to  the  city  of  Hawthorne.  The  site  location  is 
shown  on  Figure  3-1.  The  installation  covers  approximately  148,000  acres  at  an  average  elevation 
of  4,100  feet. 

The  summer  design  dry  and  wet  bulb  temperatures  are  95°F  and  64 °F,  respectively.  These  are  the 
temperatures  equaled  or  exceeded  2-1/2  percent  of  the  time,  on  the  average,  during  the  warmest  four 
consecutive  months  (June  through  September).  The  dry  bulb  temperature  exceeds  80 °F  an  average 
of  878  hours  per  year  and  the  wet  bulb  temperature  exceeds  67 °F  an  average  of  9  hours  per  year 
during  the  six  warmest  months  of  the  year. 

The  winter  design  dry  bulb  temperature  is  11°F.  This  temperature  is  equaled  or  exceeded  2- ‘A 
percent  of  the  time,  on  the  average,  during  the  coldest  consecutive  three  months  (December  through 
February).  Heating  degree  days  (the  difference  between  the  mean  daily  temperature  and  a  base 
temperature  of  65°F),  as  listed  in  TM  5-785,  total  5,508  annually. 

This  effort  addresses  the  steam  distribution  and  condensate  return  systems  in  the  Industrial  and 
Ordnance  Areas  of  the  Hawthorne  Army  Ammunition  Depot.  Steam  in  each  area  is  generated  in 
boilers  fired  with  Low  Sulfur  No.  2  Fuel  Oil.  The  steam  plants  are  operated  during  non-summer 
months  with  steam  used  predominantly  for  space  heating  purposes.  The  Ordnance  Area  has  some 
process  uses  for  steam. 

3.2  Industrial  Area  Steam  Distribution  System 

The  Industrial  Area  is  located  to  the  west  of  Highway  95  and  consists  of  administrative  offices  and 
maintenance  shops  required  to  serve  the  depot.  Family  housing,  dormitories  and  a  golf  course  are 
also  located  in  the  Industrial  Area. 

The  central  steam  plant  is  housed  in  building  13,  in  the  northeast  part  of  the  area.  The  central  plant 
has  three  diesel  fired  Nebraska  fire  tube  boilers,  each  capable  of  producing  up  to  18, (XX)  pounds  per 
hour  (PPH)  of  steam.  The  boilers  are  replacement  boilers,  the  original  plant  having  been  built  in 
the  early  1930’s.  The  operating  pressure  of  the  steam  plant  is  about  100  pounds  per  square  inch 
(psig).  Although  the  boilers  are  over  20  years  old  (built  in  1974),  they  are  well  maintained  and  have 
many  years  of  remaining  service  life. 

Steam  is  distributed  in  the  Industrial  Area  through  a  piping  distribution  system  located  mostly  in 
shallow  concrete  trenches.  Trench  covers  form  the  sidewalks  in  most  of  the  Industrial  Area.  The 
trenches  are  not  only  easy  to  open  for  maintenance,  but  keep  sidewalks  clear  of  ice  during  the  winter 
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due  to  heat  losses  from  steam  and  condensate  piping.  The  steam  distribution  system  is  shown  on 
Figure  3-2. 

Most  facilities  receive  100  psig  steam.  Building  heating  systems  require  lower  pressures,  thus  most 
buildings  are  provided  with  dedicated  pressure  reducing  valves.  The  family  housing  area  receives 
steam  at  100  psig  at  manhole  No.  All.  Pressure  reducing  valves  installed  there  reduce  the 
distribution  pressure  for  the  entire  family  housing  area  of  the  facility. 

Deficiencies  of  particular  note  include  the  family  housing  area  FRP  condensate  return  piping 
problems,  deteriorated  original  red  brass  condensate  piping  and  unique  “sand  trap”  structures,  and 
leaks  in  steam  and  condensate  pipes  throughout  the  area. 

Figure  3-2  is  annotated  with  observations  made  during  the  limited  field  investigations  conducted  for 
the  project.  Notations  are  keyed  to  entries  on  Table  3-1. 

Condensate  collection  is  a  composed  of  a  combination  of  gravity  and  forced  mains.  Some  of  the 
original  red  brass  piping  installed  in  the  mid  1930s  is  still  in  service.  Little,  if  any,  of  the 
condensate  collection  piping  is  insulated,  and  most  is  direct  buried  next  to  trenches  containing  steam 
distribution  piping.  The  housing  area  condensate  piping  has  been  replaced  with  direct  buried, 
uninsulated  fiber  reinforced  (thermosetting)  plastic  pipe  (FRP). 

Although  more  resistant  to  corrosion  than  the  customary  metallic  piping  systems,  FRP  piping  is 
subject  to  damage  when  heated  in  excess  of  250°F.  Much  of  the  FRP  piping  has  been  damaged  due 
to  stuck  steam  traps  and  other  causes  of  steam  entry  into  the  piping.  The  FRP  piping  was  installed 
before  a  major  design  change  was  instituted  by  the  Army  for  FRP  piping  systems.  Thermal 
protective  devices  are  now  required  for  all  entries  of  condensate  into  the  system. 

The  sand  traps  are  manholes  with  an  approximate  1  cubic  foot  covered  chamber  in  the  bottom 
which  receives  condensate  flows  and  allows  them  to  flow  out  by  gravity  into  an  outlet  pipe  at  a 
slightly  lower  level  than  the  inlet  pipes.  This  arrangement  prevents  grit  from  entering  the 
condensate  collection  system.  It  also  allows  the  condensate  to  be  lost  through  cracks  in  the  concrete 
structures  and  to  be  cooled  by  exposure  to  the  air. 

3.3  Ordnance  Area  Steam  Distribution  System 

Ordnance  Area  103  is  located  a  few  miles  east  of  Highway  95,  across  the  highway  from  the 
Industrial  Area.  The  area  extends  along  the  access  road  for  over  a  mile.  The  103  area  is  an 
explosives  processing,  shipping  and  receiving  operations  area.  Buildings  are  located  fairly  far  apart 
for  explosives  safety  purposes.  Much  of  the  103  area  is  currently  shut  down.  Only  a  few  facilities 
are  still  operating. 

Building  heating  systems  are  served  by  steam  from  a  central  steam  plant  located  in  building  103-6. 
Three  water  tube  steam  boilers,  each  capable  of  generating  about  20,000  PPH  of  steam  are  located 
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in  the  steam  plant.  The  system  operating  pressure  is  about  112  psig.  Distribution  system  piping 
is  underground  and  consists  of  steam  and  condensate  piping  encased  in  a  single  conduit. 
Underground  structures  contain  valving  and  other  control  components.  Expansion  loops  are 
installed  between  each  pair  of  manholes. 

The  operating  buildings  are  located  at  the  extremities  of  the  distribution  system,  thus  the  entire 
distribution  system  must  be  kept  operational.  The  distribution  system  has  experienced  chronic 
problems  of  steam  and  condensate  pipe  leakage.  Some  stretches  of  the  piping  contain  multiple 
repairs. 

The  Ordnance  Area  steam  distribution  piping  system  is  shown  on  Figure  3-3.  The  figure  is 
annotated  with  observations  made  during  field  investigations.  Notes  on  Figure  3-3  are  keyed  to 
entries  on  Table  3-2. 
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Figure  3  - 1 
Site  Location  Map 


Figure  3  -2 

idustrial  Area  Steam  Distribution  System 
Piping  Inspections 


j  103-6  (Operating) 

Steam  Plant 


Figure  3  -  3 
Ordnance  Area 
Steam  Distribution  S^ 

- 1  Piping  Inspection 

Number  refers  to  notes  on  Table  3-2 


Table  3-1 

Notes  for  Industrial  Area  Steam  Distribution  System  Inspections 
Number  refers  to  notes  on  Table  3-1 

Excavation  to  remove  underground  storage  tanks  is  open,  some  steam,  condensate 
and  other  utility  lines  are  "hanging  on  the  edge"  of  the  excavation. 

(3)  Piping  between  Buildings  65  and  66  has  recently  been  replaced  with  a  two-pipe 
conduit.  It  appears  to  be  in  good  condition. 

Lines  were  replaced  20-25  years  ago;  trench  is  filled  with  Gilsolate. 

Manhole  R5-7  was  not  found,  nor  was  there  any  evidence  of  a  paved-over  manhole 
cover. 

<6)  The  condensate  line  through  MH  R13  actually  runs  across  the  street  next  to  the 
steam  line  trench. 

Steam  plume  was  observed  coming  out  of  concrete-covered  trench. 

Building  38  is  abandoned  and  will  not  be  reused  due  to  asbestos  contamination. 

MH  A2  has  a  significant  steam  leak  at  steam  flange  recently  installed.  Service  to 
building  4  from  this  location  has  been  disconnected.  Water  standing  in  manhole. 

Condensate  piping  for  the  housing  area  has  been  replaced  with  direct  buried  Fiber 
Reinforced  Plastic  (FRP)  pipe.  No  thermal  protective  devices  were  used  in  the 
construction,  thus,  large  portions  of  the  system  are  reported  to  be  damaged  from 
steam  blowing  by  stuck-open  traps.  The  line(s)  were  laid  parallel  to  previous  red 
brass  lines  (the  red  brass  lines  and  structures  were  abandoned  in  place. 

<11>  Condensate  line  rerouted  from  Building  292-2  to  newer  FRP  pipe,  connection  is 
non-standard  "T"  installed,  no  leaks  as  yet. 

Condensate:  2-inch  Schedule  40  black  steel  line  has  been  replaced  between 
buildings  286  &  287.  Condensate  line  from  building  287  to  288  has  been  patched  at 
both  ends.  Joints  for  the  condensate  line  between  buildings  288  &  289  have  also 
been  replaced. 

^  A  steam  meter  has  been  installed  to  measure  steam  to  the  National  Guard  building 
292-2. 
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^  Building  14:  Some  of  the  condensate  drains  are  reportedly  not  connected  to  the 
collection  system  and  drain  into  rock-filled  pits. 

Building  174:  One  condensate  drain  still  flows  to  the  sewer. 

Buildings  290  &  291 :  Reported  that  condensate  flows  directly  to  the  sewer  from 
these  homes. 

^  U  Street  branch  coimections  to  steam  lines  have  deteriorated  and  are  leaking 
chronically. 

^  Flange  connections  in  MH  A1 1  have  pulled  apart  creating  leaks. 

^  The  two  sides  of  U  Street  steam  supplies  are  not  looped  together.  Maintenance 
personnel  report  a  "hammer"  problem  when  the  system  is  starting  up  or  when  loads 
are  shut  down.  Looping  the  piping  together  could  help  to  solve  this  problem. 

Area  showed  evidence  of  recent  patching,  indicating  that  a  repair  was  required  to 
piping. 

^  Manhole  A6  was  not  found. 

^  Steam  line  was  replaced;  old  line  was  abandoned  in  place  (typical  for  many  sections). 

Steam  and  condensate  to  building  155  appear  to  both  originate  in  the  manhole  to  the 
South-East  of  building  38.  The  connection  to  building  155  previously  shown  to 
building  396  steam  supply  has  been  erased  (assumed  incorrectly  shown). 

0>  Red  Brass  Condensate  Collection  Piping:  Piping  was  installed  beginning  in  1935; 
many  sections  are  still  in  excellent  condition.  Some  sections  have  had  to  be 
repaired  principally  due  to  clogged  pipes.  The  system  is  gravity  flow  through  "Sand 
Traps".  Sand  traps  are  approximately  1 -cubic  foot  chambers  at  the  bottom  of  a 
manhole  with  condensate  inlet  pipes  flowing  into  the  chamber  and  a  pipe  at  a  slightly 
lower  invert  elevation  flowing  away  from  the  chamber.  In  this  fashion,  the  sand  traps 
act  as  grit  collection  devices.  An  open  condensate  collection  system  such  as  this 
results  in  thermal  losses  as  the  condensate  is  exposed  to  the  atmosphere.  Several  of 
these  sand  traps  were  opened.  As  originally  designed,  the  sand  trap  chambers  had 
heavy,  sealed  covers,  reducing  the  amount  of  heat  lost  (many  are  still  installed). 
Through  the  years  covers  have  been  lost  from  a  number  of  these  chambers.  The  need 
for  grit  collection  in  the  condensate  system  is  questioned.  It  is  recommended  that 
all  such  sand  traps  be  opened  up  and  the  piping  connections  made  "hard".  If  desired,  a 
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Table  3-1 

Notes  for  Industrial  Area  Steam  Distribution  System  Inspections 

"Y"  type  strainer  could  be  installed  in  each  of  the  chamber  outlets  to  provide  for  grit 
separation. 


Condensate  return  pumps  are  installed  in  buildings  288,  287  &  285.  Gravity  flow  to 
these  pumps  from  buildings  284,  286  &  289. 
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Table  3-2 

Notes  for  Ordnance  Area  Steam  Distribution  System  Inspections 
Number  refers  to  notes  on  Table  3-2 

<2)  Excavation  in  this  area  has  exposed  damaged  piping.  The  conduit  casing  has  been 
crushed  and  ripped  open.  A  steam  plume  emanates  from  the  opening. 

Steam  pipe  appears  to  be  leaking. 

PRV  is  leaking  in  manhole  A5-1 . 

The  union  fitting  to  the  steam  trap  is  leaking  severely. 

Underground  structures  are  no  longer  in  use. 

Serious  and  chronic  leakage  is  reported  in  these  stretches  of  underground  piping. 

Condensate  has  filled  the  underground  structure  in  this  area;  water  is  bubbling 
out  of  the  ground  continuously. 

Manholes  in  this  area  are  misnumbered  compared  to  the  plans. 

Building  103-20  heating  system  is  in  poor  condition;  a  warm  air  furnace  fitted 
with  a  steam  coil  is  reportedly  used  for  space  heating. 

Valves  are  very  difficult  to  operate.  (Valves  shown  on  plans  near  manhole 
A- 11  are  actually  inside  the  manhole. 

<g>  Piping  between  manholes  A13  and  A17  has  been  repaired  frequently. 

Repaired  areas  may  not  be  conduit  encased  piping;  steam  pipe  has  been  routed 
separately. 
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4.0  Energy  Conservation  Evaluations 


4.1  Life  Cycle  Cost  Analysis  Assumptions 

4.1.1  Economic  Assumptions 

Economic  analyses  based  on  present  value  techniques  were  performed  for  all  potential  steam  and 
condensate  system  repairs  using  energy  conservation  opportunities  using  the  economic  analysis  form 
and  procedures  outlined  in  "Energy  Conservation  Investment  Program  (ECIP)  Guidance"  dated 
January  1994.  The  following  assumptions  and  methods  were  used  to  develop  standard  input  for 
economic  analysis  of  all  projects: 

a.  Investment  costs  include  the  following:  Construction  costs;  contingency  estimated  at  10% 
of  construction  costs;  supervision,  inspection  and  overhead  (SIOH)  at  5.6%  of  construction 
costs;  and  design  at  6%  of  construction  costs. 

b.  The  economic  analysis  was  performed  based  on  current  (first  quarter  FY95)  costs. 

c.  Discount  factors  and  uniform  present  value  factors  used  in  computing  present  values  are 
obtained  from  the  supplement  to  NIST  Handbook  135,  "Energy  Prices  and  Discount 
Factors  for  Life-Cycle  Cost  Analysis  1995."  The  discount  rate  set  for  1995  by  the  Dept, 
of  Energy  is  equivalent  to  a  market  rate  of  6.6% .  Allowing  for  an  assumed  rate  of  general 
price  inflation  yields  a  "real"  discount  rate  lower  than  the  3.0  percent  floor  prescribed  in 
10  CFR  436.  Thus,  the  3.0  percent  floor  is  used  as  the  real  discount  rate  for  FY  1995 
analyses.  Uniform  present  value  factors  (designated  UPV*)  using  the  3.0%  discount  rate 
and  adjusted  for  average  fuel  price  escalation  in  the  industrial  sector  for  Census  Region  4 
are  used  in  the  analyses  below. 

d.  The  present  value  of  recurring  non-energy  benefits  and  costs  was  obtained  using  a  0% 
differential  rate  and  a  3.0%  discount  rate. 

4.1.2  Energy  Cost  Assumptions 
4.1.2.1  Electricity 

Electric  power  is  provided  to  the  HWAAP  by  Sierra  Pacific  Power  Company  under  "Schedule  E93 
Resale  Service,"  which  includes  a  demand  charge  with  ratcheting  provision,  an  energy  charge  and 
an  adjustment  for  power  factor.  Current  rates-including  the  effect  of  the  projected  fuel  adjustment 
and  power  factor  discount  used  in  the  analyses-are  as  follows: 

Demand  Charge  =  $8.51713  per  kW  per  month  ($102.21  per  kW  per  year) 
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Where  billing  demand  kW  is  the  highest  measured  demand  occurring  during  the  month,  with  a 
minimum  of  50  percent  of  the  highest  billing  demand  in  the  previous  eleven  months. 

Energy  Charge  =  $0.04375  per  kWH  ($12.82  per  million  BTUs) 

Power  Factor  Discount  (or  Surcharge)  = 

(Average  Power  Factor  in  Percent  -  80)  x  0. 15  %  x  (Demand  Charge  +  Energy  Charge) 

4.1.2.2  No.  2  Fuel  Oil 

The  current  cost  of  No.  2  fuel  oil  delivered  to  the  site  is  $0.85  per  gallon  ($6. 13  per  million  BTUs). 
Boilers  at  both  Building  103-6  (Ordnance  Area)  and  Building  13  (Industrial  Area)  use  No.  2  fiiel  oil. 

4.2  Construction  Cost  Estimate  Methodology 

Construction  costs  are  estimated  for  each  type  of  piping  replacement.  Cost  estimates  are  prepared 
to  the  level  of  accuracy  required  to  assess  project  economic  viability  and  may  be  considered  budget- 
level  cost  estimates.  Labor  and  material  costs  are  based  predominantly  on  the  1995  Means  Cost 
Estimating  Guides  with  adjustments  for  geographic  location  and  difficulty  of  retrofit  work,  as 
appropriate.  Whenever  feasible,  budget  quotes  from  equipment  manufacturers  have  been  used  to 
improve  accuracy.  Refer  to  Appendix  E  for  manufacturers’  budget  quotes. 

Factors  added  to  the  subtotal  of  labor  and  materials  costs  include: 

•  Nevada  State  Sales  Tax  at  3.75%  (added  to  materials  cost  only) 

•  Contractor  Overhead,  Profit  and  Bond  at  25% 

•  Estimating  Contingency  at  10% 

The  resulting  total  probable  construction  costs  are  subsequently  used  in  life  cycle  cost  analyses. 

4.3  Selection  of  Replacement  Piping  Systems 

Alternative  replacement  piping  system  types  are  evaluated  separately  for  the  Industrial  and  Ordnance 
Areas.  The  alternatives  evaluated  include  only  those  considered  appropriate  for  the  area.  For 
example,  it  is  not  proposed  to  replace  existing  underground  piping  in  the  Industrial  Area  with  above 
ground  piping.  Once  identified,  the  selected  construction  types  are  used  in  developing  costs  for  each 
area. 

Typical  pipe  runs  are  evaluated  for  each  area.  In  the  Ordnance  Area,  a  typical  run  of  250  feet  is 
used,  representing  the  distance  between  existing  underground  structures.  In  the  Industrial  Area,  the 
typical  run  is  only  100  feet  as  the  area  is  much  more  congested;  underground  structures  are  more 
concentrated. 
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Tabular  summaries  of  evaluations  for  each  area  are  provided  below.  The  first  columns  for  each 
alternative  show  unit  construction  costs  for  each  piping  alternative  and  placement.  The  second 
column  indicates  maintenance  cost  differences  between  alternatives.  The  sum  of  these  two  costs, 
installation  and  maintenance  costs,  for  each  alternative  are  compared  to  determine  the  recommended 
piping  system  type.  Refer  to  Appendix  E  for  detailed  calculations. 

4.3.1  Ordnance  Area  Piping  System  Alternative  Evaluations 

The  Ordnance  Area  is  an  explosives  processing  area  of  widely-separated  buildings  with  all  existing 
steam  and  condensate  return  piping  installed  underground  in  conduit  systems.  A  typical  run  of  250 
feet  between  existing  underground  structures  is  used  for  the  evaluation.  Costs  estimated  for  the 
typical  run  include  allowances  for  expansion  loops,  supports  and  underground  structures,  as 
appropriate. 

Both  above  and  underground  alternatives  are  evaluated.  Above  ground  piping  alternatives  employ 
underground  piping  at  street  and  rail  crossings.  The  predominant  pipe  run  in  the  Ordnance  Area 
consists  of  8-inch  diameter  steam  pipe  and  4-inch  diameter  condensate  return  piping.  These  pipe 
sizes  are  used  for  comparing  alternatives.  Results  for  alternatives  evaluated  are  summarized  as 
follows: 


Ordnance  Area 

First  Cost 

Maintenance 

Total  Cost 

Above  Ground  Alternatives 

Alternative  Al: 

$/LF 

$/LF 

$/LF 

Conduit  containing  both  Schedule  40 

Steam  &  Schedule  80  Condensate  Steel 

Pipes 

Alternative  A2: 

$361.58 

$361.58 

$723.16 

Separate  Conduits  with  Schedule  40  Steel 
Steam  Pipe  &  FRP  Condensate  Pipes 
Alternative  A3: 

$  343.84 

$  285.98 

$  629.82 

Separate  Conduits  with  Schedule  40  Steam 
&  Schedule  80  Condensate  Steel  Pipes 
Alternative  A4: 

$  373.59 

$  186.79 

$  560.38 

Separate  Built-Up  Schedule  40  Steam  & 
Schedule  80  Condensate  Steel  Pipes 

$  170.57 

$  42.65 

$213.22 
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Ordnance  Area 

First  Cost 

Maintenance 

Total  Cost 

Underground  Alternatives 
Alternative  Ul: 

MJE 

$/LF 

$ZLF 

Conduit  containing  both  Schedule  40 

Steam 

&  Schedule  80  Condensate  Steel  Pipes 
Alternative  U2: 

$343.15 

$343.15 

$  686.30 

Separate  Conduits  with  Schedule  40  Steel 
Steam  Pipe  &  FRP  Condensate  Pipes 
Alternative  U3: 

$  350.47 

$  290.96 

$641.43 

Separate  Conduits  with  Schedule  40  Steam 
&  Schedule  80  Condensate  Steel  Pipes 

$  380.22 

$  190.12 

$  570.34 

The  aboveground  and  underground  alternatives  with  the  least  total  costs  are  A4  and  U3.  The  above 
ground  alternative  A4  total  cost  is  considerably  below  that  of  the  underground  selection,  thus, 
above  ground  replacements  should  be  maximized.  Underground  replacement  piping  is,  therefore, 
to  be  used  only  where  necessary,  for  street  and  railroad  crossings. 

4.3.2  Industrial  Area  Piping  System  Alternative  Evaluations 

The  Industrial  Area  is  nowadays,  more  of  an  administrative  and  maintenance  yard  area.  All  but  a 
few  sections  of  pipe  are  underground.  Existing  installations  include  direct  buried  pipe,  pipe  in 
concrete  trenches  and  some  conduit  encased  direct  buried  piping.  Only  underground  replacement 
piping  is  considered. 

A  typical  pipe  run  in  the  Industrial  Area,  and  that  used  for  evaluation  between  alternatives,  consists 
of  100  feet  of  4-inch  diameter  steam  piping  and  3-inch  diameter  condensate  return  piping.  Direct 
burial  of  both  single  and  double  pipe  conduit  encased  piping  is  considered.  Replacement  of  piping 
in  concrete  trenches  with  conduit  systems  and  built-up  piping  systems  are  considered. 

Unlike  alternatives  evaluated  for  the  Ordnance  Area,  piping  alternatives  in  the  Industrial  Area  do 
not  include  allowances  for  expansion  because  expansion  loops  are  not  used.  Expansion  fittings 
required  for  each  alternative  evaluated  are  the  same,  thus,  comparison  costs  estimates  do  not  include 
them.  Results  for  alternatives  evaluated  are  summarized  below: 


Industrial  Area 
Direct  Burv  Alternatives 
Alternative  DBl: 

Conduit  containing  both  Schedule  40  Steam 
&  Schedule  80  Condensate  Steel  Pipes 

Alternative  DB2: 

Separate  Conduits  with  Schedule  40  Steel 
Steam  Pipe  &  FRP  Condensate  Pipes 


First  Cost 

Maintenance 

Total  Cost 

$/LF 

$/LE 

$/LF 

$  104.95 

$104.95 

$  209.90 

$  135.29 

$  171.73 

$  307.20 
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Industrial  Area 

Direct  Burv  Alternatives  (continued) 
Alternative  DB3: 

Separate  Conduits  with  Schedule  40  Steam 
&  Schedule  80  Condensate  Steel  Pipes 
Industrial  Area 

Concrete  Trench  Placement  Alternatives 
Alternative  CTl: 

Conduit  containing  both  Schedule  40  Steam 
&  Schedule  80  Condensate  Steel  Pipes 

Alternative  CT2: 

Separate  Conduits  with  Schedule  40  Steel 
Steam  Pipe  &  FRP  Condensate  Pipes 
Alternative  CT3: 

Separate  Conduits  with  Schedule  40  Steam 
&  Schedule  80  Condensate  Steel  Pipes 

Alternative  CT4: 

Separate  Built-Up  Schedule  40  Steam  & 
Schedule  80  Condensate  Steel  Pipes 


First  Cost 
$/LF 

Maintenance 

$/LF 

Total  Cost 
$/LF 

$  125.87 

$  59.93 

$  188.80 

First  Cost 
$/LF 

Maintenance 

S/LE 

Total  Cost 
$/LF 

$  102.10 

$  102.10 

$  204.20 

$  130.90 

$  168.43 

$  299.33 

$  123.02 

$61.51 

$  184.53 

$  70.57 

$  17.65 

$  88.22 

Selecting  the  alternatives  with  the  lowest  total  cost  yields  Alternative  DBS  for  direct  burial  pipe 
sections  and  Alternative  CT4  for  sections  of  piping  replacements  within  existing  concrete  trenches. 

4.4  Economic  Evaluations  of  Alternatives 

Steam  and  condensate  system  piping  replacements  are  evaluated  for  both  the  Industrial  and  Ordnance 
Areas.  Each  distribution  system  is  broken  down  into  several  segments.  Costs  are  estimated  for 
replacing  piping  using  the  recommended  replacement  methodologies  selected  above  for  each  area. 
Each  of  the  distribution  system  segments  are  labeled  and  evaluated  as  replacement  alternatives. 
Figures  4-1  through  4-4  display  alternative  distribution  system  segments  considered  and  those 
recommended  for  replacement.  Table  4-1  and  Table  4-2  list  the  alternatives  and  construction  costs 
of  piping  replacements  evaluated  for  each  area  and  segment. 

Available  funds  are  not  sufficient  to  replace  all  of  the  distribution  piping  in  either  area.  Funding 
limits  for  the  proposed  projects  are  based  on  previous  DD  Form  1391  submittals.  Only  minor 
differences  in  the  amount  of  funds  requested  may  be  tollerated.  Funds  originally  requested  for  each 
area  are  as  follows: 
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•  Industrial  Area,  Project  40667  (from  previous  DD  Form  1391): 

$  703,000  Estimated  Contract  Cost 

$  35.000  5.0%  Contingency 

$  738,000  Subtotal 

$  44.000  5.6%  SIOH 

$  782,000  Total  Request  ($780,000  rounded) 

•  Ordnance  Area,  Project  42166  (from  previous  DD  Form  1391): 

$  977,000  Estimated  Contract  Cost 

$  49.000  5.0%  Contingency 

$1,026,000  Subtotal 

$  57,000  5.6%  SIOH 

$1,083,000  Total  Request  ($1,100,000  rounded) 

The  original  DD  Forms  1391  did  not  include  design  cost  of  6% ;  funding  requests  developed  for  this 
effort  include  this  expense. 

Tables  4-1  and  4-2  show  both  the  costs  of  all  alternatives  considered  and  those  alternatives 
recommended  for  implementation  within  the  funding  limits  shown  here.  The  replacement 
alternatives  recommended  attempt  to  reflect  priorities  for  replacement  identified  during  discussions 
with  maintenance  personnel  and  their  management. 

The  investments  required  to  replace  the  recommended  steam  and  condensate  piping  in  each  area  are 
justified  by  costs  saved  from  reduced  repair  and  maintenance  requirements  and  from  energy  savings 
achieved  from  reduced  thermal  and  steam  and  condensate  leakage  losses. 

Boiler  fuel  savings  from  piping  replacements  are  calculated  in  Appendix  C.  Savings  from  repair  of 
leaking  steam  and  condensate  lines  are  calculated  based  on  a  conservative  assumption  that  90%  of 
the  make-up  water  requirements  are  due  to  losses  of  condensate  and  only  10%  from  steam  leaks. 
(This  assumption  is  needed  as  the  contribution  of  each  to  total  energy  loss  cannot  be  determined 
using  available  information.) 

Thermal  losses  from  ineffectively  and  non-insulated  piping  are  estimated  assuming  existing  piping 
has  the  equivalent  of  %2-inch  of  insulation  compared  to  replacement  piping.  This  is  a  fairly 
conservative  assumption  because  large  parts  of  the  distribution  systems  in  both  areas  have  had 
repairs  made  with  uninsulated  piping  and  remaining  areas  have  had  their  insulation  flooded  due  to 
leaking  pipes.  Energy  savings  calculated  for  recommended  retrofits  in  each  area  are  calculated  in 
Appendix  C;  results  are  summarized  as  follows: 

•  Industrial  Area: 

Savings  from  leaks  15,077  Million  BTU  per  year 

Savings  from  thermal  (insulation)  losses  8.646  Million  BTU  per  year 

Total  annual  No.  2  fuel  oil  savings  23,723  Million  BTU  per  year 
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•  Ordnance  Area: 

Savings  from  leaks  6,675  Million  BTU  per  year 

Savings  from  thermal  (insulation)  losses  9.875  Million  BTU  per  year 

Total  annual  No.  2  fuel  oil  savings  16,549  Million  BTU  per  year 

Additional  cost  savings  will  be  achieved  due  to  reduced  operations  and  maintenance  (O&M) 

requirements  to  repair  leaks  and  other  malfunctions.  Operations  and  maintenance  cost  savings  are 
determined  in  Appendix  C. 

Tables  4-3  and  4-4  are  sunmiaries  of  life-cycle  cost  analyses  considering  the  required  investments, 
fuel  and  O&M  cost  savings,  overall  results  are: 


Industrial  Area  Summary  of  Recommended  Piping  Replacements: 


Investment,  including  SIOH  and  Design 
Annual  Fuel  Cost  Savings 
Annual  O&M  Cost  Savings 
Total  Aimual  Cost  Savings 


$851,618 

$145,423 

$102.620 

$248,042 


Life-Cycle  Cost  Savings  (15  Year  Life) 


$3,294,643 


Savings-to-Investment  Ratio  (SIR) 
Simple  Payback  Period 


3.87 

3.43  years 


Ordnance  Area  Summary  of  Recommended  Piping  Replacements: 

$1,198,535 


4.5 


Investment,  including  SIOH  and  Design 
Annual  Fuel  Cost  Savings 
Annual  O&M  Cost  Savings 
Total  Annual  Cost  Savings 

Life-Cycle  Cost  Savings  (15  Year  Life) 

Savings-to-Investment  Ratio  (SIR) 

Simple  Payback  Period 

Recommended  Modernization  Alternatives 


$101,447 

$119.261 

$220,708 


$2,867,562 


2.39 

5.43  years 


Piping  replacement  alternatives  are  shown  on  Figures  4-1  through  4-4.  Recommended  replacements 
for  the  Industrial  and  Ordnance  Areas  as  shown,  respectively,  on  Figures  4-2  and  4-4.  Each 
alternative  stretch  of  piping  considered  for  replacement  is  described  as  follows: 
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4.5.1  Industrial  Area 

Recommended  piping  repairs  for  the  Industrial  Area  consist  of  a  total  of  8,690  feet  of  steam  and 
condensate  piping.  The  estimated  construction  cost,  energy  and  cost  savings  are  summarized  above. 

Pipe  Replacement  Bldg  13  to  Manhole  B4  (Alternative  1):  Not  Recommended  for  Implementation 
Due  to  Budget  Constraints.  Replace  2,410  feet  of  steam  and  condensate  piping.  Steam  piping  is 
located  predominantly  in  concrete  trenches.  Condensate  piping  is  mostly  direct  buried  parallel  to 
the  steam  pipe  trench.  Piping  replacement  strategy  evaluated  consists  of  installing  new  steam  and 
condensate  pipe  in  the  concrete  trench.  Existing  steam  lines  and  an  abandoned  condensate  line  are 
removed  to  make  room  for  the  new  piping. 

Pipe  Replacement  Manhole  A7  to  Manhole  A9  (Alternative  2):  Recommended  for 
Implementation.  Replace  steam  and  condensate  piping  from  the  manhole  (A7)  north  of  building 
5  along  North  Main  Street,  around  the  corner  to  the  west  past  building  2  on  Dewey  Street,  across 
South  Main  Street  to  manhole  A9,  including  piping  serving  buildings  2  and  42.  A  similar  approach 
is  taken  to  that  described  above.  New  steam  and  condensate  piping  are  to  be  placed  into  the  same 
concrete  trench  system. 

Pipe  Rerouting  for  Buildings  3,  35  &  36  (Alternative  3):  Recommended  for  Implementation. 
Rerouting  of  steam  and  condensate  piping  is  recommended  for  services  to  buildings  3,  35  and  36. 
Connections  to  the  old  red  brass  condensate  line  passing  to  the  west  and  north  of  building  3  and  the 
connection  to  the  steam  line  to  the  south  of  building  3  are  to  be  severed.  Condensate  from  buildings 
3,  35  and  36  will  be  collected  in  new  underground  piping  extending  east  to  manhole  R2  along  the 
road  between  buildings  3  and  35.  New  steam  piping  will  be  extended  along  this  same  route.  Steam 
piping  extending  to  building  3  (and  then  northward  to  buildings  35  and  36)  from  the  south  will  be 
disconnected. 

Steam  Pipe  Replacements  for  U  Street  -  East  (Alternative  4);  Recommended  for  Implementation. 
Steam  and  condensate  piping  appeared  to  be  significantly  deteriorated  along  the  eastern  section  of 
U  Street  and  along  the  concrete  trench  system  extending  west  from  manhole  A9  next  to  building  1 . 
Measures  include  new  steam  piping,  replacement  of  manhole  All,  the  pressure  reducing  station  for 
the  family  housing  service  area  and  interception  of  and  rerouting  of  condensate  piping  from  U  Street 
family  housing  buildings.  New  condensate  collection  piping  is  to  be  routed  in  the  concrete  trench 
from  near  existing  manhole  A1 1  back  to  the  steam  plant  along  with  the  steam  line.  The  very  old, 
and  much-in-need-of-repair,  red  brass  condensate  pipe  extending  northwards  towards  building  3  is 
to  be  abandoned  in  place. 

Family  Housing  Condensate  Piping  Replacement  (Alternative  5):  Recommended  for 
Implementation.  The  condensate  piping  serving  officer  family  housing  along  Main  and  Farragut 
Avenues  connecting  to  the  red  brass  condensate  pipe  was  replaced  several  years  ago  with  fiber 
reinforced  plastic  (FRP)  pipe.  This  piping  has  melted  in  many  locations  and  is  to  be  replaced  with 
schedule  80  steel  piping.  The  routing  is  revised  to  no  longer  connect  to  the  red  brass  main,  but, 
rather,  is  recommended  for  connection  in  the  concrete  trench  system  to  condensate  piping  at 
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manhole  A7.  Existing  FRP  and  red  brass  piping  are  recommended  for  abandonment  in  place. 
Along  with  piping  replacements,  condensate  flows  not  previously  collected  will  be  picked  up. 

Shop  Area  Condensate  Piping  Replacements  (Alternative  6):  Not  Recommended  for 
Implementation  Due  to  Budget  Constraints.  Shop  areas,  building  6,  7  and  8,  plus  building  11  are 
connected  to  the  original  condensate  collection  system  consisting  of  red  brass  piping  and  “sand 
traps”.  (Refer  to  Section  3  for  an  explanation  of  sand  traps).  This  alternative  consists  of  extending 
new  piping  to  existing  condensate  manholes  and  hard-piping  connections. 

4.5.2  Ordnance  Area 

Recommended  piping  repairs  for  the  Ordnance  Area  consist  of  a  total  of  7,620  feet  of  steam  and 
condensate  piping.  The  estimated  construction  cost,  energy  and  cost  savings  are  summarized  above. 

Manhole  A1  to  Manhole  All  (Alternative  1):  Only  a  Portion  Recommended  for  Implementation 
Due  to  Budget  Constraints.  The  underground  steam  and  condensate  conduit  extending  from  the 
steam  plant  in  building  103-6  to  manhole  All,  next  to  the  main  access  road  has  seen  numerous  and 
chronic  repairs.  Available  funding  cannot  support  complete  replacement  of  this  section  of  the 
distribution  system,  thus,  based  on  maintenance  personnel  interviews,  the  worst  section  of  pipe 
(from  manhole  A5  to  manhole  All)  is  recommended  for  replacement.  Replacement  piping  in  the 
Ordnance  Area  is  to  be  predominantly  above  ground.  Rail  and  road  crossings  will  continue  to  be 
underground.  Only  one  underground  structure  (manhole)  is  provided  per  crossing  to  allow  for 
condensate  drip  legs  to  be  installed  at  the  lowest  points  of  the  steam  piping. 

Manhole  All  to  Manhole  A18  (Alternative  2):  Not  recommended  for  implementation  due  to 
budget  constraints.  Selected  portions  of  the  piping  extending  toward  building  108-20  from  manhole 
All  has  been  repaired.  Replacement  piping  is  reported  to  consist  of  separate  steam  and  condensate 
piping  connected  to  the  existing  conduit  system.  This  section  of  pipe  was  removed  from  those 
recommended  for  replacement  because  no  existing  leaks  could  be  detected  and  sections  have  recently 
been  replaced. 

Manhole  All  to  Manhole  D4  (Alternative  3):  Only  a  Portion  Recommended  Implementation  Due 
to  Budget  Constraints.  Maintenance  personnel  have  identified  this  stretch  of  piping  extending  to 
the  west  towards  building  108-13  as  a  chronic  problem.  Project  funding  constraints  prohibit 
replacing  the  entire  line,  thus,  the  portion  that  appears  to  be  in  the  worst  condition  is  identified  for 
replacement,  including  underground  structures  and  the  building  connection  at  building  108-13. 

Manhole  A18  to  Building  108-20  (Alternative  4):  Recommended  for  Implementation.  Steam  and 
condensate  piping  extending  underground  from  manhole  A18  are  recommended  for  replacement. 
The  replacement  includes  repairs  to  steam  and  condensate  pipe  fittings  in  manhole  A18  which  are 
presently  leaking. 
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Manhole  A5  to  Building  103-40  (Alternative  5):  Recommended  for  Implementation.  Replacement 
piping  is  to  be  extended  above  ground  from  the  existing  manhole  A5  to  building  103-40.  No  rail 
or  road  crossings  are  encountered,  thus,  the  entire  route  may  be  above  ground. 

Building  103-6  to  Manhole  C6-1  (Alternative  6):  Only  a  Portion  Recommended  for 
Implementation  Due  to  Budget  Constraints  Building  103-16  is  served  by  this  steam  and 
condensate  circuit.  A  portion  of  the  piping  is  exposed  due  to  a  recent  excavation  west  of  the  boiler 
plant  (building  103-6);  severe  conduit  system  damage  is  noted.  Budget  constraints  limit  the  extent 
to  which  this  piping  circuit  can  be  replaced.  The  most  severely  damaged  piping,  between  the  boiler 
plant  and  manhole  C3,  is  recommended  for  replacement. 

Building  103-6  to  Manhole  B2,  Manhole  B8  to  Manhole  B9-1  and  Manhole  B2  to  Manhole  B8 
(Alternatives  7,  8  and  9,  respectively):  Not  Recommended  for  Implementation  Due  to  Budget 
Constraints.  This  series  of  alternatives  comprise  piping  extending  to  the  south  from  building  103-6 
(boiler  plant)  to  building  103-20.  This  piping  has  seen  some  repairs  in  the  recent  past  and  is 
presently  leaking  at  manhole  B9.  Above  ground  piping  replacements  are  evaluated,  however  they 
are  too  costly  (and  assumed  less  important  than  the  other  alternatives)  to  fit  within  the  budget 
constraints. 
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Table  4-1 

Summary  of  Piping  Replacement  Costs 
Industrial  Area  Steam  and  Condensate  System 


Base  Case,  Total  Lengths  Recommended 


Alt.  Alternative  Description 

Total  LF 

Cost  $ 

$/LF 

Total  LF 

Cost$ 

1  Replace  Pipes  Bldg  13  to  MH  B4 

2,410 

$266,492 

$110.58 

- 

- 

2  Replace  Pipes  MH  A5  to  MH  A9 

1,940 

$165,343 

$85.23 

1,940 

$165,343 

3  Rerouting  for  Buildings  3,  35  &  36 

1,316 

$157,696 

$119.83 

1,316 

$157,696 

4  Steam  Piping  -  U  Street  East 

1,835 

$158,033 

$86.12 

1,835 

$158,033 

5  Family  Housing  Condensate  Pipes 

3,599 

$282,027 

$78.36 

3,599 

$282,027 

6  Shop  Area  Condensate  Piping 

922 

$106,940 

$115.99 

- 

- 

Total  of  Industrial  Area  Alternatives 

12,022 

$1,136,531 

$94.54 

8,690 

$763,099 

SIOH  5.6% 

$63,646 

$42,734 

Design  6.0% 

$68,192 

$45,786 

Total  Request 

12,022 

$1,268,368 

$105.50 

8,690 

$851,618 
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Table  4-2 

Summary  of  Above  Ground  Piping  Replacement  Costs 
Ordnance  Area  Steam  and  Condensate  System 

(Road  and  Rail  Crossings  Underground) 


Base  Case,  Total  Lengths  Recommended 


AIL  Pipe  Run  Description 

Total  LF 

Cost  $ 

$/LF 

Total  LF 

Cost  $ 

1  MHAltoMHAll 

7,486 

$1,020,250 

$136.29 

- 

MH  A5toMH  All 

- 

3,538 

$531,951 

2  MHAlltoMHAlS 

4,570 

$603,930 

$132.15 

- 

3  MH  All  toMHD4 

2,526 

$360,732 

$142.81 

- 

- 

MH  D2  to  MH  D4 

- 

- 

1,336 

$191,263 

4  MH  A18  to  Bldg  108-20 

642 

$90,837 

$141.49 

642 

$90,837 

5  MH  A5  -  Bldg  103-40 

710 

$42,631 

$60.04 

710 

$42,631 

6  Bldg  103-6  to  MH  C6-1 

3,494 

$328,594 

$94.05 

- 

- 

Bldg  103-6  to  MH  C3 

- 

- 

- 

1,394 

$167,348 

7  Bldg  103-6  to  MH  B2 

882 

$136,571 

$154.84 

- 

- 

8  MHB8toMHB9-l 

560 

$49,925 

$89.15 

560 

$49,925 

9  MHB2toMHB8 

2,650 

$411,344 

$155.22 

- 

- 

Total  Ordnance  Area  Piping 

23,520 

$3,044,814 

$129.46 

8,180 

$1,073,956 

SIOH  5.6% 

$170,510 

$60,142 

Design  6.0% 

$182,689 

$64,437 

Total  Request 

23,520 

$3,398,013 

$144.47 

8,180 

$1,198,535 
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Table  4-3 

Life  Cycle  Cost  Analysis  Summary  -  Industrial  Area 

Location:  Hawthorne  Army  Ammunition  Depot  Region  No.  4 

Project  Title:  EClP  Modernize  Industrial  Area  Steam  Distribution 
Discrete  Portion:  Total  Project 

Analysis  Date:  July  1995  Economic  Life:  15 

Project  No.  40667 

Fiscal  Year  FY97 

Preparer:  KELLER  &  GANNON 

Years 

1 .  Investment  Costs 

A.  Construction  Costs 

$763,099 

B.  SlOH  5.6% 

$42,734 

C.  Design  Cost  6.0% 

$45,786 

D.  Total  Cost  (1A  +  1B+1C) 

E.  Salvage  Value  of  Existing  Equipment 

$851,618 

$0 

F.  Public  Utility  Company  Rebate 

$0 

G.  Total  Investment  (1D-1E-1F) 

$851,618 

2.  Energy  Savings  (  +  )/Cost(“): 

Date  of  NISTIR  85-3273  Used  for  Discount  Factors: 

October  1994 

Energy  Cost  Saving 

Source  $/MBTU  MBTU/Yr(2) 

A.  Elec.  $12.82  0 

Annual  $ 
Savings(3) 

$0 

Discount 

Factor(4) 

12.02 

Discounted 

Savings(5) 

$0 

B.  Dist  $6.13  23,723 

$145,423 

14.23 

$2,069,366 

C.  LPG 

D.  Other 

E.  Demand  Savings  0.0  kW 

$0 

11.30 

$0 

F.  Total  23,723 

$145,423 

$2,069,366 

3.  Non  Energy  Savings  (-I-)  or  Cost  (-): 

A.  Annual  Recurring  (  +  /-) 

$102,620 

(1)  Discount  Factor  (Table  A) 

11.94 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

B.  Non  Recurring  Savings  (  +  )  or  Cost  (-) 

Item  Savings! -I-)  Year  of 

Cost(-)(1)  Occur.  (2) 

a. 

Discount 

Factor(3) 

Discounted  Sav- 

ings(  +  )Cost(-)(4) 

$1,225,277 

b. 

c. 

d.  Total 

C  Total  Non  Energy  Discounted  Savings  (3A2  +  3Bd4) 

$1,225,277 

4.  First  Year  DollarSavings  (2F3 +  3A-i-(3Bd  1 /Economic  Life)): 

5.  Simple  Payback  (1G/4): 

6.  Total  Net  Discounted  Savings  (2F5  +  3C): 

7.  Savings  to  Investment  Ratio  (SIR)  (6/1 G); 

$248,042 

3.43 

$3,294,643 

3.87 

Years 
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Life  Cycle  Cost  Analysis  Summary  -  Ordnance  Area 


Location:  Hawthorne  Army  Ammunition  Depot  Region  No.  4  Project  No.  42166 

Project  Title:  EClP  Modernize  Ordnance  Area  Steam  Distribution  Fiscal  Year  FY97 

Discrete  Portion:  Total  Project  Preparer:  KELLER  &  GANNON 

Analysis  Date:  July  1995  Economic  Life:  15  Years 

1 .  Investment  Costs 


Revised 
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A.  Construction  Costs 

B.  SlOH  5.6% 

$1,073,956 

$60,142 

C.  Design  Cost  6.0% 

$64,437 

D.  Total  Cost  (1A  +  1B  +  1C) 

E.  Salvage  Value  of  Existing  Equipment 

$1,198,535 

$0 

F.  Public  Utility  Company  Rebate 

$0 

G.  Total  Investment  (1D-1E-1F) 

$1,198,535 

2.  Energy  Savings  ( -H)/Cost(-): 

Date  of  NISTIR  85-3273  Used  for  Discount  Factors; 

October  1994 

Energy  Cost 

Source  $/MBTU 

A.  Elec.  $12.82 

Saving 

MBTU/Yr(2) 

0 

Annual  $ 

Savings(3) 

$0 

Discount 

Factor(4) 

12.02 

Discounted 

Savings(5) 

$0 

B.  Dist  $6.13 

16,549 

$101,447 

14.23 

$1,443,592 

C.  LPG 

D.  Other 

E.  Demand  Savings 

0.0  kW 

$0 

11.30 

$0 

F.  Total 

16,549 

$101,447 

$1,443,592 

3.  Non  Energy  Savings  (-f )  or  Cost  (-): 

A.  Annual  Recurring  (  +  /-) 

(1)  Discount  Factor  (Table  A) 

(2)  Discounted  Savings/Cost  (3A  x  3A1) 

B.  Non  Recurring  Savings  (  +  )  or  Cost  {-) 


$119,261 


11.94 


Savings!  +  ) 
Cost(-)(1) 


Year  of 
Occur.  (2) 


Discount 

Factor(3) 


Item 

a. 

b. 

c. 

d.  Total 


C  Total  Non  Energy  Discounted  Savings  (3A2  +  3Bd4) 

4.  First  Year  DollarSavings  (2F3  +  3A  +  (3Bd1 /Economic  Life)): 

5.  Simple  Payback  {1G/4): 

6.  Total  Net  Discounted  Savings  (2F5  +  3C): 

7.  Savings  to  Investment  Ratio  (SIR)  (6/1 G): 


Discounted  Sav¬ 
ings! +)Cost(-)(4) 


$1,423,970 


$1,423,970 

$220,708 

5.43  Years 
$2,867,562 
2.39 
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Scope  of  Work,  Dated  22  March  1995 

General  Scope  of  Work  for  a  Limited  Energy  Study,  Dated  16  March  1995 
Minutes  of  Meeting  (Scope  Claification  Conference)  on  22  February  1995 


CESPK-ED-M  (415-lOf) 
SCOPE  OF  YOBE 


22  Mar  95 


SUBJECT:  EEAP,  FY  95,  Limited  Energy  Study  of  Steam  Distribution  Systems,  Mains 
and  Condensate  Return  in  the  Industrial  and  Ordnance  Areas,  Hawthorne  AAP, 
Hawthorne,  NV 

CONTRACT  NUMBER:  DACA05-C-92-0155  DELIVERY  ORDER  NUMBER: 

1.  PROJECT  DATA: 


a.  Installation:  Hawthorne  AAP,  NV 

b.  A-E:  Keller  &  Gannon 

1453  Mission  Street 
San  Francisco,  CA  94103 

POC;  Mr.  Richard  Lennig 
•  PHONE:  (415)  621-1199 
FAX:  (415)  864-3681 

c.  Specification  No. :  9639 

d.  Project  Number:  081 

e.  Authorization:  CEMP-ET  Memo  dated  30  Dec  1994,  *  Subject:  Energy 
Engineering  Analysis  Program  (EEAP)  -  Fy95. 

*2-  PROJECT  DESCRIPTION  AND  BACKGROUND  INFORMATTOW;  This  project  consists  of 
performing  field  investigations  and  analyses  for  a  limited  energy  survey/study 
of  the  Industrial  Area  Steam  Distribution  System  serviced  by  Building  13  and  the 
Ordnance  Area  Steam  Distribution  System  served  by  Building  103-6,  located  at 
Hawthorne  AAP,  Hawthorne,  NV. 

*3*  A-E  YORK  AND  SERVICES;:  General:  The  A-E  shall  provide  all  professional 

architectural  and  engineering  services  required  for  and  related  to  the 
preparation,  coordination  and  completion  of  all  work  described  or  specified 
herein.  The  work  involved  shall  be  as  shown  in  paragraph  4.b.  Functional 
Requirements  and  to  include  but  not  be  limited  to  the  following: 

a.  Field  Survey /Investigation;  The  A-E  shall  review  all  project-related 
available  as-built  and  utility  plans  for  the  Facility  to  aid  in  determining  the 
existing  site  conditions.  The  A-E  shall  verify  as-built  plans  as  applicable  if 
the  site  survey  indicates  a  variance.  The  A-E  shall  conduct  an  on-site  survey 
(other  than  the  brief  survey  conducted  during  the  pre-design  conference)  of  the 
facility  to  verify  current  conditions.  The  A-E  shall  reflect  in  the  study 
current  conditions  and  actual  existing  services  and  equipment  as  verified  from 
the  field  Investigation.  Ample  time  will  be  given  the  A-E  to  perform  a  thorough 
and  complete  investigation. 


6S0ULS95.UP2 
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1)  Review  Previous  Studies.  Review  the  previous  REAP  study  which 
applies  to  the  specific  building,  system,  or  ECO  covered  by  this  study.  This 
review  should  acquaint  the  A£  with  the  work  that  has  been  performed  previously. 
Much  of  the  information  the  AE  may  need  to  develop  the  ECOs  in  this  study  may  be 
contained  in  the  previous  study. 

2)  Perform  a  Limited  Site  Survey.  The  AE  shall  obtain  all  necessary 
data  to  evaluate  the  ECOs  or  projects  by  conducting  a  site  survey.  However,  the 
AE  is  encouraged  to  use  any  data  that  may  have  been  documented  in  a  previous 
study.  The  AE  shall  document  his  site  survey  on  forms  developed  for  the  survey, 
or  on  standard  forms,  and  submit  these  completed  forms  as  part  of  the  report. 

All  test  and/or  measurement  equipment  shall  be  properly  calibrated  prior  to  its 
use. 


3)  Reevaluate  Selected  Projects.  The  AE  shall  reevaluate  the 
projects  and  ECOs  for  projects  ECIP  PN  42166,  Modernize  Ordnance  Area  Steam 
Distribution  and  ECIP  PN-40667,  Modernize  Steam  Distribution  System.  These 
projects  and  ECOs  were  previously  identified  but  have  not  been  accomplished  or 
have  been  only  partially  accomplished.  I^.  the  project  or  ECO  is  kcceptable  as  is, 
that  is,  there  are  no  changes  to  the  basic  project  or  ECO,  the  energy  savings 
shown  in  the  previous  project  may  be  accepted  as  accurate  but  the  energy  cost  and 
construction  cost  estimates  shall  be  updated  based  on  the  most  current  data 
available.  With  the  above  information  the  project  shall  then  be  analyzed  based 
on  current  ECIP  criteria.  If  the  project  or  ECO  is  basically  acceptable  but  some 
of  the  buildings  in  the  original  project  have  been  deleted  or  new  buildings  can 
be  added,  the  necessary  changes  shall  be  made  to  the  energy  savings,  the  energy 
costs  and  construction  costs  shall  be  updated,  and  the  revised  project  or  ECO 
shall  then  be  analyzed  using  current  ECIP  guidance.  If  the  original  project  or 
ECO  has  had  numerous  changes  made  to  it  so  that  all  of  the  numbers  are  suspected 
of  being  inaccurate,  but  the  project  or  ECO  is  still  considered  feasible,  the  AE 
shall  develop  the  project  from  the  beginning  and  analyze  it  with  the  current  ECIP 
guidance.  These  projects  shall  be  separately  listed  in  the  report. 

b.  Interim  Submittal.  [Due  60  calendar  days  after  Notice  to  Proceed 
(NTP)].  An  interim  report  shall  be  submitted  for  review  after  the  field  survey 
has  been  completed  and  an  analysis  has  been  performed  on  all  of  the  ECOs.  The 
report  shall  indicate  the  work  which  has  been  accomplished  to  date,  illustrate 
the  methods  and  justifications  of  the  approaches  taken  and  contain  a  plan  of  the 
work  remaining  to  complete  the  study.  Calculations  showing  energy  and  dollar 
savings,  SIR,  and  simple  payback  period  of  all  the  ECOs  shall  be  included.  The 
results  of  the  ECO  analyses  shall  be  summarized  by  lists  as  follows: 

1)  All  ECOs  eliminated  from  consideration  shall  be  grouped  into  one 
listing  with  reasons  for  their  elimination. 

2)  All  ECOs  which  were  analyzed  shall  be  grouped  into  two  listings, 
recommended  and  non- recommended,  each  arranged  in  order  of  descending  SIR.  These 
lists  may  be  subdivided  by  building  or  area  as  appropriate  for  the  study. 

3)  The  AE  shall  submit  the  Scope  of  Work  and  any  modifications  to 
the  Scope  of  Work  as  an  appendix  to  the  report.  A  narrative  summary  describing 


6S0ULS9S.UP2 


2 


the  work  and  results  to  date  shall  be  a  part  of  this  submittal.  At  the  Interim 
Submittal  and  Review  Conference,  the  Government's  and  AE's  representatives  shall 
coordinate  with  the  Director  of  Public  Vorks  to  provide  the  AE  with  direction  for 
packaging  or  combining  ECOs  for  programming  purposes  and  also  Indicate  the  fiscal 
year  for  which  the  programming  or  implementation  documentation  shall  be  prepared. 
The  survey  forms  completed  during  this  audit  shall  be  submitted  with  this  report. 
The  survey  forms  only  may  be  submitted  in  final  form  with  this  submittal.  They 
should  be  clearly  marked  at  the  time  of  submission  that  they  are  to  be  retained. 
They  shall  be  bound  in  a  standard  three-ring  binder  which  will  allow  repeated 
disassembly  .and  reassembly  of  the  material  contained  within. 

c.  Review  Conferences  A  one  day  review  conference  shall  be  held  at  the 
installation  within  10  days  after  the  receipt  of  the  Government '  s  review  comments 
for  the  interim  report. 

d.  Final  Report  Submittal:  (Due  30  calendar  days  after  receipt  of 
Government  review  comments  on  the  interim  report) .  The  AB  shall  prepare  and 
submit  the  final  report  when  all  sections  of  the  report  are  lOOZ  complete  and  all 
comments  from  the  Interim  submittal  have  j)een  resolved.  The  AE  shall  submit  the 
Scope  of  Work  for  the  study  and  any  modifications  to  the  Scope  of  Work  as  an 
appendix  to  the  submittal.  The  report  shall  contain  a  narrative  siumnary  of 
conclusions  and  recommendations,  together  with  all  raw  and  .supporting  data, 
methods  used,  and  sources  of  Information.  The  report  shall  integrate  all  aspects 
of  the  study.  The  recommended  projects,  as  determined  in  accordance  with  this 
study  ,  shall  be  presented  in  order  of  priority  by  SIR.  The  lists  of  ECOs 
specified  shall  also  be  Included  for  continuity.  The  final  report  and  all 
appendices  shall  be  bound  in  standard  three-ring  binders  which  will  allow 
repeated  disassembly  and  reassembly.  The  final  report  shall  be  arranged  to 
include: 


1}  An  Executive  Summary  to  give  a  brief  overview  of  what  was 
accomplished  and  the  results  of  this  study  using  graphs,  tables  £ind  charts  as 
much  as  possible. 

2)  The  narrative  report  describing  the  problem  to  be  studied,  the 
approach  to  be  used,  and  the  results  of  this  study. 

3)  Documentation  for  the  recommended  projects  (Includes  LCCA  Summary 

Sheets) . 

4)  Appendices  to  include  as  a  minimum: 

a)  Energy  cost  development  and  backup  data 

b)  Detailed  calculations 

c)  Cost  estimates 

d)  Computer  printouts  (where  applicable) 

e)  This  Scope  of  Work 
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*4.  PROJECT  CRITRBTA; 


a.  Functional  Criteria: 

1)  6S0W  dated  Jan  1995.  (ENGL  1) 

b.  Functional  Requirements:  The  following  project  tasks  shall  be 

performed  both  for  the  complete  Industrial  Area  Steam  Distribution  System 
serviced  by  Building  13  and  the  Ordnance  Area  Steam  Distribution  System  served 
by  Building  103-6. 

1)  Determine  the  extent  of  repairs  already  completed  by  previous  upgrade 
projects  and  field  verify  existing  conditions.  The  field  survey  shall  include 
an  inspection  within  at  least  lOZ  of  the  manholes  distributed  throughout  both 
distribution  systems. 

2)  Establish  the  magnitude  of  thermal  losses  in  the  steam  supply 
condensate  return  lines  due  to  leaks  and  deteriorated  insulatiori.  Assess  thermal 
losses  in  each  central  steam  plant,  including  measurements  of  combustion 
efficiency. 

3)  Evaluate  alternative  replacement  strategies,  including  in-trench, 
above  ground  and  direct  burial  piping,  to  determine  the  most  cost  effective 
alternative  that  satisfies  mission  needs.  The  life  cycle  economic  analysis  of 
each  alternative  shall  include: 

a)  Estimated  concept-level  construction  costs 

b)  Estimated  life  Cycle  energy  consumption  and  costs 

c)  Estimated  life  cycle  maintenance  costs 

d)  Life  cycle  cost  analysis  summary 

4)  Based  on  results  of  life  cycle  economic  analyses,  define  the  specific 
scopes  of  steam  distribution  repair  and  replacement  that  may  be  accomplished 
within  the  programmed  amounts  for  Project  Nos.  40667  and  42166,  respectively. 

c.  Criteria  Documents: 

1)  Architectural  and  Engineering  Instruction  DATED  9  December  1991. 

2)  A-E  Guide  Instruction  for  Army  Projects,  Volume  1,  DATED  January 
1990. 

3)  A-E  Guide,  CESPK  Cost  Estimate  Guide,  Volume  2,  DATED  December 
1989.  This  document  shall  be  used  as  a  guide  for  cost  estimate  format 
and  content  regardless  of  whether  or  not  the  Corps'  software  is  used  by 
the  A-E. 

4)  A-E  Guide  Volume  III,  Specifications,  DATED  December  1990. 
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***NOTE***  THIS  VOLUME  IS  TO  BE  USED  ONLY  AS  INFORMATION  EXCEPT  WHERE 
SPECIFICALLY  REFERENCED.  IT  IS  NOT  OP  TO  DATE.  THE  MOST  CURRENT 
SPECIFICATIONS  ARE  TO  BE  OBTAINED  FROM  THE  CRITERIA  BULLETIN  BOARD. 
CONTACT  STEVE  FREITAS  FOR  ACCESS  TO  THE  BULLETIN  BOARD  AT  (916)  557- 
7296. 

d.  Technical  Criteria: 

1)  Publications  listed  in  A-E  Guide,  Vol.  1,  General  Instructions, 
Chapter  V. 


2)  Corps  of  Engineers  Guide  Specifications  obtained  from  the  Criteria 
Bulletin  Board. 

3)  ETLs  1110-3-254,  Use  of  Electric  Power  for  Comfort 

Space  Heating  (if  applicable) ,  and  1110-3-282,  Energy  Conservation  (optional) . 

4)  Energy  Conservation  Investment  Program  (ECIP) 

Guidance,  dated  10  Jan  1994  and  the  latest  revision  with  current  energy  prices 
and  discount  factors  for  life  cycle  cost  analysis,  essential.  * 

5)  TM  5-785,  Engineering  Weather  Data,  (applicable  portions) 

6)  TM  5-800-2,  General  Criteria  Preparation  of  Cost  Estimates,  or  MCACES 
instructions  if  required  by  your  district,  essential 

7)  Other  Army  Technical  Manuals  (TMs)  related  to  the  design  of  systems 
addressed  in  this  study,  as  applicable. 

8)  AR  415-15,  1  Jan  84,  Military  Construction,  Army  (MCA)  Program 
Development,  essential  if  ECIP  project  documentation  will  be  required. 

9)  AR  420-10,  2  July  1987,  Management  of  Installation  Directorates  of 
Engineering  and  Housing,  and  Future  Change,  dated  11  July  1994,  optional,  good 
background  for  FEHP  projects. 

10)  Latest  MCP  Index,  essential,  for  projecting  costs  for  project 
documentation . 

11)  The  following  items  are  important  and  shall  be  provided  to  the  AE 
to  the  extent  to  which  they  are  available:  Coordinate  with  DEH  for  available 
copies . 


a)  As-built  drawings  of  applicable  buildings,  equipment,  or  systems 

b)  Handbooks  or  SOPs  relating  to  the  operation  of  applicable  equipment 

or  systems. 


c)  Applicable  records  of  energy  or  fuel  usage. 

d)  Copies  of  bills  for  electrical  energy  or  fuel  purchases. 
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Systems. 


12)  CEUP-ET  Memorandum  dated  11  October  1994,  subject:  Heat  Distribution 


The  request  for  technical  manuals ,  Army /Air  Force  publications ,  DOD  manuals 
and  Sacramento  District  prepared  manuals  can  be  made  by  calling  the  Sacramento 
District  Technical  Manager,  Alex  Azares,  at  (916)  557-5126  or  faxing  the  request 
to  (916)  557-7850,.  Other  references  such  as  CFRs.  other  Government  Agency 
publications  and  Industry  Standards  fASCE.  ASTM.  AISC.  NEMA.  etc.)  vill  not  be 
available  from  the  Corps  of  Engineers.  Experienced  A-Es  generally  have  and/or 
are  familiar  vith  these  references.  Correspondence  to  the  Sacramento  District 
concerning  this  project  shall  be  sent  to  the  folloving  address: 


U.S.  Army  Corps  of  Engineers 
Sacramento  District 
ATTN:  CESPK-ED-M,  Alex  Azares 
1325  J  Street 
Sacramento,  CA  95814-2922 


*5.  DISTRIBUTION  LIST:  Report  submittal  and  distribution  shall  be  as  specified 
below: 


Name  &  Address 


Number  of  Copies 


U.S.  Aray  Corps  of  Engineers  1 

Mobile  District/CESAM-EN-DM 

Attn:  Mr.  Tony  Battaglia 

109  St.  Joseph  Street 

Mobile,  AL  36628-0001 

PH:  (334)  690-2618 

FAX:  (334)  690-2424 

Commander  US  Army  Material  Command  1 

Attn:  AMCEN-A 

Ms  Linda  Custer 

5001  Eisenhower  Ave 

Alexandria,  VA  22333-6000 

PH:  (703)  274-8900 

FAX:  (703)  274-3409 

Commander,  Hawthorne  Army  Ammunition  Plant  6 
SWCHW-OR 

Attn:  Mr.  Floyd  Justus 
Building  5 

Hawthorne,  NV  89415-5000 
PH:  (702)  945-7340 
FAX:  (702)  945-7968 

US  Army  Corps  of  Engineers  1 
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South  Pacific  Division 

CESPD-ED-TE 

Attn:  Mr  Foo  Eng 

630  Sansome  Street 

San  Francisco,  CA  94111^2206 

PH:  (415)  705-2415 

FAX:  (415)  705-1062 

Commander,  US  Armj  Materiel  Command  (I&SA)  1 

Industrial  Operations  Command 

Attn:  Mr.  Robert  Burchett 

Rock  Island,  IL  61299-7190 

FAX:  (309)  782-7566 

US  Army  Corps  of  Engineers  3 

Sacramento  District 
CESPK-ED-M  (Army/ISS  Section) 

Attn:  Mr.  Alex  Azares 
1325  J  Street 
Sacramento,  CA  95814-2922 
PH:  (916)  557-5126 
FAX:  (916)  557-7850 


Commander 

US  Army  Corps  of  Engineers 
Attn:  CEMP-ET  (Mr.  Dan  Gentil) 

20  Massachusetts  Ave.,  NW 
Washington  DC,  20314-1000 

Commander 

US  Army  Logistics  Evaluation  Agency 
Attn:  LOEA-PL  (Mr.  Keath) 

New  Cumberland  Army  Depot 
New  Cumberland,  PA  17070-5007 

6.  REVIEW  &  CORRECTION  PROCESS: 


1  copy  final 

Executive  summary  only 


1  copy  final 

Executive  summary  only 


a.  The  review  process  and  annotation  of  comments  shall  be  performed  using 
the  Automated  Review  Management  System  (ARMS) .  ARMS  is  a  computerized  method  for 
transmittal  and  storage  of  review  comments.  Contact  JAK  KIM  at  (916)  557-7218 
for  an  access  password  and  instructions.  Further  guidelines  for  the  review 
process  are  provided  in  A-E  Guide,  Vol  I,  Chapter  1. 

b.  Upon  completion  of  the  Government  review,  all  review  comments  will  be 
transmitted  to  the  A-E  via  ARMS.  The  submittal  shall  be  prepared  in  accordance 
with  the  format  and  instructions  contained  in  the  enclosure.  General  Scope  of 
Work  (GSOW) .  Upon  completion  of  corrections  in  accordance  with  review  comments, 
the  A-E  shall  submit  all  corrected  original  documents,  including  annotated  review 
comments  with  rebuttals  (if  any)  to  addresses  in  the  Distribution  list.  Where 
prepared  in  electronic  media,  drawings,  specifications  and  engineering  data  shall 
also  be  submitted  in  such  format  in  addition  to  the  hard  (paper)  copies.  If 
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discrepancies  still  exist  all  original  documents  vill  be  returned  to  the  A-E  for 
resolution  of  discrepancies.  Thereafter  the  A-E  resubmit  all  the  original 
documents  and  same  quantity  as  before  of  the  printed  sets  of  all  documents. 

7.  PERIODS  OF  SERVICE t  The  periods  of  service  shall  be  as  specified 
hereinbefore.  The  periods  of  service  do  not  include  Government  review  time,  but 
do  include  transmittal  time  from  the  A-E  to  the  Sacramento  District  Technical 
Manager.  Additionally,  close  coordination  shall  be  maintained  with  the 
Sacramento  District  Technical  Manager  to  insure  quick  response  and  resolution  to 
any  questions  or  problems  that  may  be  encountered  during  the  course  of  this 
design  which  deviates  from  the  requirements  stated  in  this  Scope  of  Work.  The 
A-E  shall  immediately  notify  the  Sacramento  District  Technical  Manager  of  any 
such  requests. 

8.  The  A-E  is  cautioned  to  take  no  guidance  from  anv  source  other  than  the 
Contracting  Officer  during  the  course  of  this  design  which  deviates  from  the 
requirements  stated  in  this  Scone  of  Work.  The  A-E  shall  immediately  notify  the 
Sacramento  District  Technical  Manager  of  anv  such  requests. 


ENCLOSURE: 

1.  GENERAL  SCOPE  OF  WOEK  (GSOW)  FOR  A  LIMITED  ENERGY  STUDY  W/  ANNEXES 


DISTRIBUTION: 

CESAM-EN-CM  (BATTAGLIA) 
A-E  (LENNIG) 

A-E  NEGO 
ISS  (AZARES) 
INSTALLATION  (JUSTUS) 
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fundinir  installations  Energy  Conservation  and  Management  (ECAM) 

funding  will  bo  used  Instead  of  ECIP  funding.  The  criteria  for  each  program  Is 

thiE^S^fit/in  t-  e  ^  fublic  Vorks  will  indicate  which  program  is  used  at 

mentions  only  ECIP,  however,  ECAM  is  also 


2. 

may  be 
throng] 
recomiQ^ 
HegaBTl 
for  thi 


Reporting  Requirnmontai  In  this  study,  tho  analysee  of  the  ECOa 
perforaed  using  English  or  Metric  units  as  long  as  they  are  consistent 

X  ■>*  enerej  savings  for  indivij^i 

nded  ptojectb  ai^  for  the  overall  study  will  be  reported  in  units  of 

-qulroaanta 

PROJECT  MANAGEMENT 


a  poi3  daaieaate  a  jrojoct  aanager  to  aarvo  as 

o/this  confcS^t  for  vorfe  contract.  Upon  award 

o±  this  contract,  the  individual  shall  be  immediately  designated  in  writhe  The 

^  8  d«!signated  project  manager  shaU  be  approved  by  the  Contracting  Officer 

pxlor  to  commenofiment  of  work.  This  designated  individual  shall  be  responsible 
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for  ctiordination  of  srork  required  under  this  contract-  The  Contracting  Officer 
®  *  project  manager  to  serve  as  the  Government’s  point  of  contact 
and  liaison  for  all  work  required  under  this  contract.  This  Individual  will  be 
the  Government's  representative. 


3 

repre 

in  obil 

vork 
repre 


^tallatiop  4jj.4:fitsnce .  The  Commanding  Officer  or  authorized 
tentative  at  the  installation  will  designate  an  individual  to  assist  the  AE 
t  axning  infomation  and  establishing  cuutactu  necessary  to  accomplish  the 
Jrequired  under  this  contract.  This  individual  will  be  the  installation 
£  entative . 


3 

disc] 

erceptj 


j^blSiC  pieclpsures.  The  AE  shall  make  no  public  announcements  or 
risiiroe  relative  to  information  eontainod  or  developed  in  this  contract, 
as  authorized  by  the  Contracting  Officer. 

^  SSSSlSES.*  heetlngs  will  be  scheduled  whenever  requested  by  the  AE  or 
the  Contracting  Officer  for  the  resolution  of  questions  or  problems  encountered 

repres 


performance  of  the  work.  The  AE's  project  manager  and  the  Government's 
entative  shall  be  required  to  attend  and  participate  in  all  meetings 
pertinent  to  the  work  required  under  this  contract  as  directed  by  the  Contracting 

and  re| 


3. 

inspei 
prepark 


Site  y.isits.  Inspections,  and  Investigations .  The  AE  shall  visit  and 
icfc/^vestigate  the  site  of  the  project  as  necessary  and  required  during  the 
^  tion  and  aooomplishineiiit  of  tho  work- 


p  Records 


3. 

meetink 
Govern  D' 
design! 
cmd  oha 
partic 
foruarji 
of  the 


Tneae  meetings,  i£  necessary,  will  be  ia  addition  lo  the  presentation 


^^iew  conferences* 


|5.1  Tlie  AE  shall  provide  a  record  of  all  significant  conferences, 
,s,  discussions,  verbal  directions,  telephone  conversations,  etc.,  wir.h 
lent  representative (s)  relative  to  this  contract  in  which  the  AE  and/or 
ted  repres^entative(s)  thereof  participated.  These  records  shall  be  dated 
.11  identx:^  the  contract  number,  and  modification  number  if  applicable, 
ipaclng  personnel,  subject  discussed  and  conclusions  reached.  The  AE  shall 
record  Officer  within  ten  calendar  days,  a  reproducible  copy 


3. 

Govemjni 
fumishi 
of  the 
the  CO: 
to  the 
record 


$.2  The  AR  shall  provide  a  record  of  requests  for  and/or  receipt  of 

lent-fumished  material,  data,  documents,  information,  etc.,  which  if  not 
a  timely  manner,  would  significantly  impair  the  normal  progression 
work  under  this  contract.  The  records  shall  be  dated  and  shall  identify 
idtract  number  and  modification  number,  if  applicable.  The  AE  shall  forward 
'  Contracting  Officer  within  ten  calendar  days,  a  reproducible  copy  of  the 
of  request  or  receipt  of  material. 


3./  Infcprviows.  The  AE  and  the  Government 's  representative  shall  conduct 
entry  and  erit  interviews  with  the  Director  of  Public  Works  before  starting  work 
at  the  installation  and  after  completion  of  the  field  work.  The  Government's 
representative  shall  schedule  the  interviews  at  least  one  week  in  advance. 


3. 

cs&;:ls95J 


.1  Entry.  The  entry  interview  chall  describe  the  intended  procedures  for 
.b?2  GSOW  -  3 
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conducted  prior  to  commencing  work  at  the  facility.  As 
a  min.jDaa,  the  interview  shall  cover  the  following  points: 

a  Schedules. 

b,  Names  of  energy  analysts  who  will  be  conducting  the  site 
survey.  ^ 

c<  Fropoeed  working  hours. 

d.  Support  requirements  from  the  Director  of  Public  Works. 

except  thee  epeciflcalljr 

necesss^^  Government),  labor,  supervision,  and  travel 

cessapr  to  perform  the  work  and  render  the  data  required  under  thia  conhMri- 
are  included  in  the  lump  sum  price  of  the  contract.  contract 

1  energy  conservation  opportnnitieG  which  the  iE 
to  Arr4r«  m  op.  o*  fouling  tategptles  and  pre.antad 


5. 

which 

$300,0 

paybuu] 

of  the 

above 

providi 

of  a  D 

necessi 

analyc; 

projeci 

consist 

■indivic 

5.: 
to  cost 
Project 
2.7.2  ac 
nnalysd  i 
to  be  Ki 
cost  esl 
consist: 
indlvidi 
mentatic 
the  ioU 


Lvfblef^Sld  ^  ECO.  or  several  ECOs 

a  JJ  a  tf  •  ^  construction  cost  estimate  greater  than 

?  «erin/n^?!  to  Investment  Ratio  (SIR)  greater  than  1.25  and  a  simple 
=  DToiect  Ehiirha*^  overall  project  and  each  discrete  part 

Ih^ii  h  “  !  greater  than  1.25.  All  projects  meeting  the 

i  d  with  arranged  as  specified  in  paragraph  2.7.1  and  shall  be 

>7  Foot  Programming  documentation  shall  consist 

30FOOT  1391  and  life  cycle  cost  analysis  (LCCA)  summary  sheet (s)  (with 
lip'  backup  (^ta  to  verify  the  numbers  presented).  A  life  cycle  cost 
.0  summary  sheet  ehall  be  developed  for  each  ECO  and  for  the  overall 
K  when  moOT  than  one  ECO  are  combined.  The  energy  savings  for  proiects 
^™it.pl.  JCO.  ma,t  tah.  into  «:comt  the  siSrgloUc  offo ots  of  tta 

1  ^  “®t  meet  ECIP  criteria  with  regard 

Is  or  ECOs'^n  *”,5?  greater  than  l.2S  shall  be  documented. 

A  -u  ^  category  shall  be  arranged  as  specified  in  paraEraoh 
nd  shall  be  provided  with  the  following  docu^entatioL  Se  life  c^cre  cost 

completely  filled  nut,  a  description  o£  the  wor^ 

tS)^  ^  ‘I'  ?'  calcuutlono  and 

timate),  and  the  simple  payback  period.  The  energy  savings  for  proiects 

Ml  ECOs^^In^\Slti^n*‘i.h^®  into  account  the  synergistic  effects  of  tho 
Ml  ECOs.  In  addition  these  projects  shall  have  the  necessary  docu- 

lo0iS’’Stio“6n'“^'‘  ““  "P^aedtali,,.  for  one  of 


CStULS^.d 
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a.  Fiideral  Energy  Management  Program  (FEHP)  Projects.  A  PEMP  (or  OtM  Energy) 
project  is  one  that  results  in  needed  maintenance  or  repair  to  an  existing 
facility,  or  replaces  a  failed  or  falling  eacistlng  facility,  and  also  results  in 
energj'  savings.  The  criteria  are  similar  to  the  criteria  for  ECIP  projects,  ie, 
I'.zs,  and  simple  payback  period  of  less  than  ten  years.  Projects  with  a 


construction  cost  estimate  up  to  $1,000,000  shall  be  documented  as  outlined  in 
par  5.2  above;  projects  over  S1|000,000  shall  be  documented  on  13918.  In  the  FEMP 
progrcm,  a  system  may  be  aerineU  us  'failed  or  failing"  if  it  is  inefficient  or 
tec^jcally  obsolete.  Hovever,  if  this  strategy  is  used  to  justify  a  proposed 

project,  the  equipment  to  be  replaced  must  have  been  in  use  for  at  least  three 
years 


b.  Lol' 
by  thd 


5 

not 
shovirlg 


faa 


Projects.  These  are  projects  which  the  Director  of  Public 
(nPU)  can  perfom  using  his  resources.  Documentation  shall  bo  as  roouired 
DP¥.  ^ 


NflPfeflfi jblfi  EGQfl ■  All  ECOs  vhich  the  AE  has  con side red  but  which  are 
islble,  shall  be  documented  in  the  report  with  reasons  and  justifications 
'  why  they  were  rejected. 

6.  mUIhYP  ISOEE  OF  jjDgK.  The  Detailed  Scope  of  Vork  is  contained  in  Annex  A. 

7,  SORK  TO  BE  ACCOMPLISHED. 


7. 

to  the 
should 
of  the 
conreitn 

7. 

to  evatl 
encou 
The  A^ 
standap< 
and/ojJ 


.  SgEi?w  previous  gaudies .  Review  the  previous  EEAP  study  which  applies 
specific  building,  system,  or  ECO  covered  by  this  study.  This  review 
acquaint  the  AE  with  the  work  that  has  been  performed  previously.  Much 
information  the  AE  may  need  to  develop  the  ECOs  in  this  study  may  be 
ed  in  the  previous  study.  See  paragraph  l.l  and  ANNEX  A. 

Perform  a  Limited  Sitg  .Sayvey,  The  AE  shall  obtain  all  necessary  data 
■uate  the  ECOs  or  projects  by  conducting  a  site  survey.  However,  the  AE  is 
^ged  to  use  any  date  that  may  have  been  documented  in  e  previous  study, 
w  shall  document  hie  site  survey  on  forms  developed  for  the  survey,  or  on 
:d  forms,  and  submit  these  completed  forms  as  part  of  the  report.  AIL  test 
measurement  equipment  shall  be  properly  calibrated  prior  to  itc  use. 

7.13  Beevaluate  fleeted  Prpjects.  The  AE  shall  reevaluate  the  projects  and 
ECOs  jlsted  in  Annev  A  T.K..  ECIP  PK  42166.  Modernize  Ordnance  Area  Steam 
Distribution  and  ECIP  PN-40667,  Modernize  Steam  Distribution  System.  These 
projeccs  and  ECOs  ware  previously  identified  but  have  not  been  accomplished  or 
partially  accomplished.  If  the  project  or  ECO  1r  accent-able  ac  is. 

the  basic  project  or  ECO,  the  energy  savings 
boon  In  the  previous  project  may  be  accepted  as  accurate  but  the  energy  cost  and 

aSaila!ir°Sl^“iie®aW^?/*^‘'^S‘’®  updated  based  on  the  roost  current  data 
nn 7.r^.if4-‘  reJ?  l^ormation  the  project  shall  then  be  analyzed  based 

n<=  i->io  V,  criteria.  If  the  project  or  ECO  is  basically  acceptable  but  some 

he  ^  original  project  have  been  deleted  or  new  buildings  can 

on  T-e  t  rt  necessary  changes  shall  be  made  to  the  energy  savings,  the  energy 

shall 
ECO  ha 


d  conscruccion  costs  shall  be  updated,  and  the  revised  project  or  ECO 
:hen  be  analyzed  using  current  ECIP  guidance.  If  the  original  project  or 
5  had  numerous  changes  made  ro  it  so  that  all  of  the  numbers  are  suspected 
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^accurate,  but  the  project  or  ECO  is  still  considered' feasible,  the  AE 
f project  firott  the  beginning  and  analyze  it  uith  the  current  BCIP 
guidaace.  Ihewe  projects  shall  be  separately  listed  in  the  report. 


A.  • 

Satrin 

guida 

recom 
state 
figuri 
assum: 
catali 
cycle 
part  0 


£C0£.  The  AE  shall  analyze  the  ECOs  listed  in  Anneir 
■hese  ECOs  shall  be  analyzed  in  detail  to  determine  their  feasibility. 
58  to  Investment  Satios  (SIRs)  shall  be  determined  using  current  EClP 
j  provide  all  data  and  calculations  needed  to  support  tliu 

bended  ECO,  ill  assumptions  and  engineering  equations  shall  be  clearly 
H  ,  I  I  shall  be  prepared  shooing  how  all  numbers  in  the  ECO  were 

5  .  caicui^lons  shall  be  an  orderly  step-by-step  progression  from  the  first 
Jtion  to  the  final  number.  Descriptions  of  the  products,  manufacturers 
)g  cuts,  pertinent  drawings  and  slrAtches  shall  also  bo  includad.  A  life 
cost  analysis  summary  sheet  shall  be  prepared  for  each  ECO  and  included  as 
if  the  supporting  data. 


7 

Confei 
prefei 
pro  jet 
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and  5 
effeci 
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5  Combine  ECfia  Intp  Rficomiaended  Projects.  During  the  Interim  Review 
rence,  as  outlined  in  paragraph  [7.6.1],  the  AE  will  be  advised  of  the  DEH's 
red  packaging  of  recommended  ECOs  into  projects  for  inqilementation.  Some 
Its  may  be  a  combination  of  several  ECOs,  and  others  may  contain  only  one. 

evaluated  and  arranged  ao  outlined  in  paragrapha  5.1,  5.2, 
3.  Baergy  savings  calculations  shall  take  into  account  the  synergistic 
*  2C0s  within  a  project  and  the  effects  of  one  project  upon 

9^^  results  of  this  effort  will  be  reported  in  the  Final  Submittal  per 
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fully 

contei 

dividi 

of  thi 

shall 

commai 
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quest! 
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action 
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view  < 
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7.( 

after  i 
all  of 
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enerEy 


■  ®  totals.  fgesen^atiTOP  ARd  Reviews.  The  work  accomplished  shall  be 

documented  by  a  comprehensive  report.  The  report  shall  have  a  table  of 

Its  and  shall  be  indeausd.  tubs  and  dividers  shall  clearly  and  distinctly 
t  sections,  subsections,  and  appendices.  All  pages  shall  be  numbered.  Names 
c  persons  primarily  responsible  for  the  project  shall  be  included.  The  AE 
give  a  formal  presentation  of  the  Interim  submittal  to  installation, 
cd,  and  other  Government  personnel.  Slides  or  view  graphs  showing  the 
a  of  tbo  study  to  date  ohall  bo  used  during  the  presentation.  Dux.ing  the 
tation,  the  personnel  in  attendance  shall  be  given  ample  opportunity  to  ask 
ons  and  discuss  any  changes  deemed  necessary  to  the  study.  A  review 
cence  will  be  conducted  the  same  day,  following  the  presentation.  Each 
It  presented  at  the  review  conference  will  be  discussed  and  resolved  or 
Items  assigned.  It  la  antlcipataH  that  the  presentation  and  review 
ence  will  require  approximately  one  working  day.  The  presentation  and  re- 
ronference  will  be  at  the  installation  on  the  date  agreeable  to  the 
^^4  °  ^orks,  the  AK  and  the  Government’s  representative*  The 

6  Officer  may  require  a  re submittal  of  any  document ( s ) ,  if  such 

^PPJ^oved  because  they  are  determined  by  the  Contracting 
r  to  be  Inadequate  for  the  intended  purpose.  ,  * 

■  Submittal.  An  interim  report  shall  be  submitted  for  review 

'Tu  eurvey  has  been  completed  and  an  analysis  has  been  performed  on 

the  ECOs.  The  report  shall  indicate  the  work  which  has  been  accomplished 
s.  illustrate  the  methods  and  justifications  of  the  approaches  taken  and 
3  a  pl^an  of  the  work  remaining  to  complete  the  study.  Calculations  showing 
and  dollar  savlnge^  STR,  imd  einplQ  payback  period  o£  all  the  ECOc  chall 
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o£  the  ECO  analyses  shall  be  summarized  by  lists  as 

consideration  shall  be  grouped  into  one  listing 
uitn  reasons  tor  their  elimination  as  discussed  in  par  5.3. 

b.All  ECOs  which  were  analyzed  shall  be  grouped  into  two  listines 
recamne..ded  and  non- recommended,  each  arranged  in  ofder^of  d^SndSg  SIR  Sfs; 
lists  may  be  subdivided  by  building  or  area  as  appropriate  for  nudy 

modifications  to  the  Scope  of  Uorfc 

resiSls  tHlt^  describing  the  work  and 

Conffi  be  a  part  of  this  submittal.  At  the  Interim  Submittal  and 

uS  he  representatives  shall  coorSnSe 

or  cJibLiir^^of  f  ®  ^  direction  for  packaging 

vhirb  programming  purposes  and  also  indicate  the  fiscal  year  for 

^  programming  or  ^lnplementation  doctnaentation  shall  be  pircpared  The 
survey  forms  completed  during  this  audit  shall  be  submitted  with  this  renort  Jhe 
survey  forms  only  may  be  submitted  in  final  form  with  this  sSi^t^ 

They^«  hall‘'b?  "‘'h  snbmisBion  that  they  are  to  bo  retained! 

Jv!!.  i:r  ^  ^  ®  standard  three-ring  binder  which  uill  allow  reoeated 

disassembly  and  reassembly  of  the  material  contained  within.  «P®®ted 

when^iili^aeSoL^'?/\^hp^^'  ^  prepare  and  submit  the  final  report 

inSrl  complete  and  all  comments  from  the 

JhA  !  w  Have  been  resolved.  The  AE  shall  submit  the  Scope  of  Work  for 

s^L  ;"  f  modifications  to  the  Scope  of  Vork  as  i  a^^dL  tt  Se 

report  shall  contain  a  narrative  summary  of  conclusions  anrf 

«ources\r*^infuinn!rio^^*^Tih^^^  supporting  data,  methods  used,  and  ' 

I1.U  ^formation.  The  report  shall  Integrate  all  aspects  of  the  studv 

The  recoM^ded  projects,  as  determined  in  accordance  with  pLagranh  5  shall  be 

f7"nriSi°ri“h"  ^sts  of 

K  for  continuity.  The  final  report  and  all  appfnS- 

ces  shall  be  bound  in  standard  three-ring  binders  which  will  allow  related 
d.sa«e,lbly  and  raaaaaobly.  Baa  final  report  ahall  b.  arraiS  to  LJX? 

the  r;aSt?'af »“  accompliahad  and 

(See  ^  ■=>'“«'  «  «  P-i»ld 

to  ba^-p^I-^^^rrnSJS 

c.  Documentation  for  the  recommended  projects  (Includes  LCCA  Summary  Sheets) . 

d.  Appendices  to  include  as  a  minimum: 


1)  Energy  coat  development  and  backup  data 

2)  Detailed  calculations 

3)  Cost  estimates 
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4)  Computer  printouta  (^rhere  applicable) 

5)  Scope  of  Qork 
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ANNEX  A 


SCOPE  OF  yOKK 


1.  Tais  anneac  ccmtainB  the  detailed  scope  of  vork  for  this  energy  study* 

perfonned  both  for  the  complete 

serviced  by  Building  13  and^  the 
ana  ice  Area  Siceam  Distribution  System  served  by  Building  103>6. 

e^ent  of  repairs  already  completed  by  previous  t^kgrade 
proje.ts  and  field  verify  existing  conditions.  The  field  survey  shall  Sclude 

ScS'S:t^Ts;e\t^/^  ~out  bot^ 

b  Establish  the  magnitude  of  thermal  losses  in  the  Btonm  n-a 

““"l^ated  W^lon.  “«« 

effic"en“.  including  measurements  of  combustion 

c.  Evaluate  alternative  replacement  strategies,  including  in- trench  above 
burial  piping,  to  determine  the  most  cost  effective  alte^tlve 

1)  Estimated  concept- level  construction  costs 

2)  Estimated  life  Cycle  energy  consumption  and  costs 

3)  Estimated  life  cycle  maintenance  costs 
A)  Life  cycle  cobc  analyeie  aumuary 

scones  define  the  specific 

distribution  repair  and  replacement  that  may  be  accomplished 
vlrhui  the  programmed  amounts  for  Project  Nos.  40667  and  42166,  respectively. 

3 .  Submittals  or  Services  and  Periods  of  Service 

Interim  Report  shall  be  submitted  60  calendar  days 

confom  uith  t-h  (NTP).  The  interim  report  contents  and  format  shall 

coniom  with  the  requlremante  of  the  GSOV, 

rpppinr  eubmitted  30  calendar  days 

2S  "onfoS''oiH,T"’®”*‘'  r  *«Port.  The  final  report  submit Jl 

snail  -onrorm  uith  the  requirements  of  the  6S0P. 

•v,  ^ifvleu  conference:  A  one  day  review  conference  shall  be  held  at  the 
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submittal  and  distribution  shall  be  as  specified 


&  Address 


Number  of  Copies 


U.S.  irmy  Corps  of  Eagineero 
Mobil s  District /CEGAM-EN-DM 
Attns  Mr.  Tony  Battaglia 
109  Joseph  Street 
Moh-il?,  AL  36628-0001 
PH;  (J34)  690-2618 
FAX;  :334}  690-2424 

Commajider  US  Aimty  Material  Command 

Attn;  AUCEN-A 

Us  Linda  Custer 

5001  Lisenhoner  Ave 

Aleiaiidrla,  VA  22333-6000 

PH:  COS)  274-8900 

FAX;  I  703)  274-3409 

Commat  der,  Hauthome  Army  Ammunition  Plant 
SWCHU«0H 

Attn:  Hr,  Floyd  Justus 
Building  5 

Haoxhome,  mv  89415-5000 
PH:  (702)  945-7340 
FAX:  (702)  945-7968 

US  Aray  Corps  of  Engineers 

South  Pacific  Division 

CESPD-BD-TE 

Attn;  (Ir  Poo  Eng 

630  Saisome  Street 

San  Francisco,  CA  94111-2206 

PH:  (4L5)  705-2415 

FAX;  (H5)  705-1062 

Commanier,  US  Amqr  Materiel  Command  (ISSA) 

Industrial  Operations  Command 

Attn:  Mr.  Eobert  Burchett 

Rock  1 1  land,  IL  61299-7190 

FAX:  (:i09)  782-7566 

US  Arm;'  Corps  of  Engineers 
Sacramento  District 
CESPK-]:D-H  (Amry/iss  Section) 

Attn:  iir.  Alex  Azares 
1325  J  street 
Sacramitnto,  CA  95814-2922 
PH:  (9J.6)  537-3126 
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1  copy  final 
Exacutlve  suamary  only 


FAX:  (916)  SS7-78S0 

Commander  1  copy  final 

US  Ariay  ^rps  of  Engineers  Executive  eummary  only 

Attn:  CBUP-BT  (Mr.  Dan  Gentil)  ^  ^  . 

20  Uassachueetts  Ave.,  HU 
Uasluagton  DC,  2031A-1000 

Com^nder  1  copy  final 

Evaluation  Agency  Executive  summary  only 

Atm:  IiOBA-FL  (Mr.  Eearh.)  '  ^ 

Neu  CLimberland  Army  Depot 

Kev  Cmberland,  PA  17070-5007 

5.  G we mment- furnished  Information. 

Projoctc  end  Btudias  to  be  rcovaluatedi 

o  Basevide  Energy  Systems  Plan,  HUAAP,  prepared  by  Chilton  Engineering, 
dated  May  20  19B2.  Cnntfinta  of  thie  plan  may  be  used  as  backnround 
history.  Coordinate  with  DEH. 

o  BCIP  PH  42166.  Modernize  Ordnance  Area  Steam  Distribution.  Coordinate 
uith  DEH  for  copies  of  supporting  or  related  programming  documents. 

°  Steam  Distribution  System.  Coordinate  with 

DEH  for  copies  of  supporting  or  related  programming  documents. 

study  copies  of  other  energy  studies  performed  since  the  previous  EEAP 

c  ETLs  1110-3-254,  Use  of  Electric  Power  for  Comfort 
Space  Heating  (If  applicable),  and  1110-3-282,  Energy  Conservation  (optiottul) . 

d  Architectural  and  Engineering  Instructions  (applicable  portions) . 

e  Energy  Conservation  Investment  Program  (ECIP) 

Guid^ice,  dated  10  Jan  1994  and  the  latest  revision  with  current  energy  prices 
ttnd  d.-s count  factors  Tor  life  cycle  uutit  analysis,  uasuntlaX*  ^ 

f  TM  5-785,  Engineering  Ueather  Data,  (applicable  portiotte) 

g  TM  5-800-2,  General  Criteria  Preparation  of  Cost  Estimates,  or  MCACES 
instnLctlons  if  required  by  your  district,  ess^tial 

h.  Oi±er  Army  Technical  Manuals  (THs)  related  to  the  design  of  systems 
addressed  in  this  study,  as  applicable. 

i.  AE  415-15,  1  Jbu  84,  Military  Construction,  Army  (MCA)  Program 
Development,  essential  it  ECIP  project  documentation  uill  be  required. 

j.  AB.  420-10,  2  July  1987,  Management  of  Installation  Directorates  of 
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^in^ring  and  Housing,  and  Future  Clange,  dated  11  July  1994,  outlotuil,  flood 


or  sy 


biwefcfljrtiand  for  l?l£HF  projoets. 

Index,  oeeontl&l  for  projecting  coats  for  project 

the  folloviag  iteM8  aatu  iuportant  and  shall  be  provided  to  the  AS  to  the 
extenj:  to  ohich  they  are  avaUablei  coordinate  vlth  DBH  tor  available  copies. 

(1)  As-bullt  dravlngs  of  applicable  buildings,  ecjuipment,  or  sysceois 


stems. 


(2)  Handbooks  or  BOPs  relating  to  the  operation  of  applicable  equipment 


(3)  Applicable  records  of  energy  or  fuel  usage. 


Space 


c. 


T,«T  j  Copies  of  hin«  for  oleetrlcal  energy  or  fuel  purchacoc. 

ETLs  ..110-3-254,  Use  of  Electric  Pover  for  Comfort 

Heating  (if  applicable),  and  1110-3'-282,  Energy  Conservation 

CEMP-ET  Heuorandun  dated  11  October  1994,  subject;  Heat  Distribution 


Systems. 

6.  P< into  of  Contact]  Points  of  contact  during  the  study  as  noted  below. 

S(|hIIC-0E:  Floyd  Justus,  PH:  (702)  945-7340 

Jim  Purrel,  PH:  (702)  945-7590 

Louis  Dellamonlca,  PH:  (702)  945-7354 

Dave  Haldron  (DZB  Eng'g),  PH:  (702)  945-7536 


CISAM-EN-DHj  Tony  Battaglia, 
C£SP£-£I}-H]  Alex  Azures, 


7.  A 
Syotcnl 


This 


8.  A 
from 


CS0:]LS9S 


PH:  (334)  690-2618 
PH:  (916)  557-5126 


omputer  program  shall  be  used  to  analyze  and  model  the  Steam  Distribution 
Some  acceptable  alnmlatlon  programs  follow: 

a.  Building  Loads  and  System  Thermodynamics  (BLAST) 

b.  DOE  2. IB 

ft.  Carrier  B20  or  Hourly  analysis  Program  (HAP) 
d.  Trane  Air-Conditioning  Economics  (TRACE) 


List  may  be  expanded,  contracted,  or  revised  to  include  programs  with  which 
V  ®  familiar  provided  such  programs  comply  with  Chapter  28,  'Energy 

Estlmajtang  Methods'  of  the  ASHRAE  Handbook  of  Fundamentals. 

[omputer  program  titled  Life  Cycle  Costing  in  Design  (LCCID)  is  available 
Jhe  BLAST  Support  Office  ixi  Urbana,  Illinois  for  a  nominal  fee.  This 
computter  program  can  be  used  for  performing  the  economic  calculations  for  ECIP 
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and  n| 
The  B: 
1206 
333-3| 


on-ECIP  ECOs.  The  AE  is  encouraged  to  obtain  and  use  this  computer  program. 
tliAST  Support  Office  can  be  contacted  at  144  Mechanical  Engineering  Building, 
ITeet  Green  Street,  Urbana,  Illinois  61801.  The  telephone  number  is  (217) 
977  or  (800)  842-5278.* 
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ANNEX  B 


EXECDriVB  SDHMARY  CUIDELIHE 


1 .  I atroduction . 

2.  5 beam  Distribution  Systov  and  Building  Data  (types,  number  of  similar 
buildings,  simes,  etc.) 

3.  Present  £nergy  Consumpclcm  of  Buildings  or  Sy scums  Studied, 
o  fatal  Annual  Energy  Used. 

o  Source  Energy  Consumption. 

Electricity  -  KUH,  Dollars.  BTU, 

Fuel  Oil  -  CALS,  Dollars,  BTU,  MUH 
Natural  Gas  >  lEESXS,  Dollars,  BTU,  HUH 
Propane  -  GALS,  Dollars,  BTU,  MBH 
Other  -  QTY,  Dollars,  BTU,  HUH 

4.  Reevaluated  Projects  Results. 

5.  £[iergy  Conservation  Analysis, 
o  ECOs  Investigated. 

0  ECOs  Recommended. 

o  ECOs  Rejected.  (Provide  economics  or  reasons) 
o  ECIP  Projects  Developed.  (Provide  list)* 

0  Non-ECIP  Projects  Developed.  (Provide  list)* 

0  Operational  or  Policy  Change  Recommendations. 

*  Include  the  folloving  data  from  the  life  cycle  cost  analysis  summary 
sheet:  the  cost  (construction  plus  5I0H),  the  annual  energy  savings  (type  and 
amount) ,  the  annual  dollar  savings,  the  SIR,  the  simple  payback  period  and  the 
analycic  date. 


lergy  and  Cost  Savings. 

Total  Potential  Energy  and  Cost  Savings. 

Percentage  of  Energy  Conserved. 

Energy  Use  and  Cost  Before  and  After  the  Energy  Conserva* 
tion  Opportunities  are  Implemented. 
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MNEX  C 


REOIlTHBn  DD  FORM  1391  DATA 

To  fiicilitate  ECIP  project  approval,  the  following  supplemental  data  shall  be 
provided: 

a.  In  title  block  clearly  identify  projects  as  *EC1P.*  • 

b.  Complete  description  of  each  item  of  work  to  be  accomplished  Includine 

quantity,  square  footage,  etc.  ® 

C.  A  comprahAnRlvM  list  of  buildings,  sonoe,  or  areas  dAcluding  buildinr 
non  equate  foot  floor  area,  designated  temporary  or  permanent,  usage 
(admii.iatration,  patient  treatment,  etc.). 

.4  Ti*^*  hist  references-,  and  assumptions,  and  provide  calculations  to  support 
dollai  and  energy  savings,  and  Indicate  any  added  costs. 

(1)  If  a  specific  building,  zone,  or  area  is  used  tor  sample 
calculations.  Identify  building,  zone  or  area,  category,  orientation,  square 
rootage,  floor  aroa,  window  and  wall  area  for  onoh  esqjoeuro. 

(2)  Identify  weather  data  source. 

(3)  Identify  infiltration  assusaptions  before  and  after 
improv  ement 8 » 

(4)  Include  source  of  expertise  and  demonstrate  savings 

claimed.  Identify  any  special  or  critical  environmental  conditions  such  as 
proaaura  relationohipo,  cjdmust  or  outside  air  quantities.  LempeiaLuiwe. 
humidity,  etc. 

e.  Claims  for  boiler  efficiency  improvements  must  identify  data  to  support 
present  properly  adjusted  boiler  operation  and  future  expected  efficiency.  If 
full  r  eplacement  of  boilers  is  indicated,  eaqilain  rejection  of  alternatives  such 
as  replace  burners,  nonfunctioning  controls,  etc.  Assessment  of  the  complete 
eacisriig  installation  is  required  to  make  accurate  determinations  of  required 
retrofit  actions. 

o  ^  cycle  cost  analysis  summary  sheet  as  shown  in  the  ECIP 

provided  for  the  oompleto  project  end  for  each  discrete  part 
hacludjd  In  the  project.  The  SIR  is  applicable  to  all  segments  of  the  project. 
Suppor:^g  documentation  consisting  of  basic  engineering  and  economic 
caicuiitions  showing  how  savings  were  determined  shall  be  included. 

g.  The  DD  Form  1391  face  sheet  shall  include,  for  the  complete  project,  the 
aimual  doll^  and  MBTU  savings,  SIR,  simple  amortization  period  and  a  statement 
atteeLLag  that  all  buildings  and  retrofit  actions  will  be  in  active  use 
throughout  the  amortization  period. 
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be  cle^l 


ie 


i. 

jreqj 


The  calendar  year  In  ofaich  the  cost  -vac  calculated  shall 
rly  shown  on  the  10)  Form  1391. 


,  building  included  in  a  project,  separate  documentation 

hired  showing  (1)  a  minimiuit  10-year  continuing  need,  based  on  the 


installation's  annual  real  property  utilization  survey,  for  active  building 
after  retrofit,  (2)  the  specific  retrofit  action  applicable  and  (3)  an 
j^nalysit  supporting  tho  ^pacific  retrofit. 

funded  faclUtles  will  not  be  included  In  an  ECIP  project 
rSibursaUe  statement  certifying  that  utUity  costs  are  not 


k. 

vmescaJ 


Any  requirements  required  by  the  latest  ECIP  guidance, 
ated  coste/savings  are  to  be  used  in  the  economic  analyses. 


Note  that 


n«..  J*  category  number  for  all  ECIP  projects  except  for  Family 

Housing  is  80000.  The  category  code  number  for  Family  Housing  prelects  ie  71100. 
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g  KELLER  &  GANNON 

Engineers  &  Architects 

Quality  Services  Since  1941 


23  February  1995 


MINUTES  OF  MEETING 


AT: 


Hawthorne  Army  Ammunition  Plant  (HWAAP),  Hawthorne, 
Nevada 


ON: 


22  February  1995,  1300 


SUBJECT:  Contract  No.  DACA05-92-C-0155.  ECIP  Upgrade  Steam 

Distribution  Systems  in  Industrial  and  Ordnance  Areas, 
Hawthorne  AAP,  Project  Numbers  40667  and  42166 


ATTACHMENT: 


(1)  DD  Form  1391,  ECIP  Steam  Distribution  System,  Project 
No.  40667,  Revised  1  November  1993 

(2)  DD  Form  1391,  ECIP  Modernize  Ordnance  Areas,  Project 
No.  42166,  Revised  20  May  1994 

(3)  Memo  to  John  Dean  (Rich  Haavisto)  from  Jim  Blodget 
Regarding  Project  No.  40667  Scope  Modification 

(4)  Fact  Sheet  it  ISD-ENG-032,  D&Z/B  Fact  Sheet  FY  1996 
contract  Pricing  Proposal,  Replace  Steam  Distribution 
System  in  the  Industrial  Area 

(5)  Fact  Sheet  it  ISD-ENG-029,  D&Z/B  Fact  Sheet  FY  1996 
Contract  Pricing  Proposal,  Replace  Stream  Distribution 
System  at  Bldg.  103-6 

(6)  Steam  Distribution  Maps,  Industrial  and  Ordnance  Areas  1- 
inch  =  200  feet 

(7)  Steam  Distribution  System  Upgrade  Plans,  Industrial  Area, 
1982  Project  (5sheets) 


THOSE  PRESENT: 


Name 


Affiliation 


Telephone  No. 


Alex  Azares 
Stephen  Jones 


CESPK-ED-M  (Army/ISS) 
Corps  of  Engineering, 
Sacramento  District 


916-557-5126 

916-557-7216 

916-557-7850FAX 


F:\PROW640320\WORD\02-23MNI  .RCL 
930223 

1453  Mission  Street,  San  Francisco,  California  94103 
Phone:  (415)  621-1199  FAX:  (415)  864-3681 

Mail:  P.O.  Box  422430,  San  Francisco,  CA  94142-2430 
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James  Purrell 

Louis  Dellamonica 
David  Waldron 
Richard  C.  Lennig 
Blair  L  Horst 


AGO,  Engineering,  HWAAP 

AGO,  Engineering,  HWAAP 
DZB  Engineering,  HWAAP 
Keller  &  Gannon 
Keller  &  Gannon 


702-945-7590 

702-945-7968FAX 

702-945-7354 

702-945-7536 

415-621-1199 

415-621-1199 


1 .  The  purpose  of  the  meeting  was  a  pre-negotiation  scope  clarification  conference  for 
(a)  two  design  projects  to  upgrade  steam  distribution  systems  in  the  Industrial  and 
Ordnance  Areas  and  (b)  a  study  project  to  evaluate  existing  steam  supply  and 
condensate  return  systems  in  both  the  Industrial  and  Ordnance  Areas. 

2.  DD  Form  1391  data  for  the  Industrial  Area,  Project  No.  40667,  was  reviewed  with 
the  following  determinations: 

a.  Replacement  of  severely  -  deteriorated  condensate  return  piping,  not  listed  on 
the  DD  Form  1391,  should  be  included  in  the  project  scope.  This  omission 
was  identified  during  a  site  investigation  by  a  former  Sacramento  District 
mechanical  engineer.  ' 

b.  Unit  costs  shown  on  the  DD  Form  1391  cost  estimate  are  understated. 

c.  Some  segments  of  the  steam  distribution  system  have  been  replaced  by 
previous  repair  projects.  Identification  of  the  specific  extent  and  location  of 
these  upgrades  will  be  a  part  of  the  study  effort. 

d.  The  programmed  amount  is  insufficient  to  accomplish  extent  of  upgrades 
shown  on  the  DD  Form  1391.  The  design  will  be  limited  only  to  the  work 
that  can  be  performed  within  the  programmed  amount.  A  separate  limited 
energy  study  task  will  include  the  evaluation  of  the  entire  Industrial  Area 
system  and  provide  specific  recommendations  for  those  portions  of  the  system 
to  be  included  in  this  upgrade  design. 

3.  DD  Form  1391  data  for  the  Ordnance  Area,  Project  No.  42166,  was  reviewed 
with  the  following  determinations: 

a.  There  is  a  considerably  greater  quantity  of  steam  supply  and  condensate  return 
lines  fed  from  the  Heat  Plant  Building  No.  103-6  in  the  Ordnance  Area  than 
listed  on  the  DD  Form  1391:  11,360  L/F  each  of  2  1/2-inch  through  8-inch 
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steam  supply  and  1  1 /2-inch  through  4-inch  condensate  return  based  on  DZB 
records  versus  5,730  L/F  identified  on  the  1391.  (See  Attachment(5)) 

b.  Unit  costs  shown  on  the  DD  Form  1391  cost  estimate  are  understated. 

c.  A  priority  for  steam  distribution  system  replacement  in  the  Ordnance  Area 
was  established  as  follows: 

•  Priority  1:  Main  north  8-inch  steam  supply  and  4-inch  condensate 

return  lines  from  Building  103-6  (approximately  4,300  LF 
each) 

•  Priority  2:  Lateral  distribution  from  the  main  north  line  to  Buildings 

108-13  and  108-14,  108-20  and  103-40  (approximately 
1,600  LF  each  of  supply  and  return) 

•  Priority  3:  Main  west  4-inch  supply  and  2-inch  condensate  return  to 

Building  103-16.  (approximately  1,500  L/F  each) 

4.  The  schedule  calls  for  award  of  the  construction  contract  by  September  1995.  To 
meet  this  goal,  the  final  design  must  be  completed  by  July  1995. 

5.  The  AE  agreed  to  provide  the  Sacramento  District  Technical  Manager  with  a 
proposed  Scope  of  Service  for  a  limited  energy  study  to  evaluate  the  existing  steam 
distribution  systems  in  both  the  Industrial  and  Ordnance  Areas.  Greater  effort  will 
be  focused  on  the  Industrial  Area  since  more  scope  identification  for  upgrades  in 
this  area  are  required  prior  to  beginning  work  on  the  design  package. 


RCLijc 

16-403-20 


cc:  w/out  Attachments  to: 

Mr.  Steve  Jones 
Mr.  Alex  Azares 
CESPK-ED-M/ISS 

Corps  of  Engineers,  Sacramento  District 
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Engineers  &  Architects 

Quality  Services  Since  1941 


23  August  1995 


Post-it®  Fax  Note  7671 

°^‘®S/L‘+/^S''pages^  ^ 

C°/DePt  CiSPK'  llb-M 

Phone  # 

Phone  # 

Fax# 

MINUTES  OF  MEETING 


DATE’ SENT -  r 
TIME  SENT: 


PROJECT  No.: 


ORIGINAL: 
COPY 


AT: 

Hawthorne  Army  Ammunition  Depot  (HWAAD),  Hawthorne, 
Nevada 

ON: 

22  August  1995 

SUBJECT: 

Contract  No.  DACA05-92-C-0155 

Limited  Energy  Study  of  Steam  Distribution  Systems,Industrial 
and  Ordnance  Areas,  HWAAD,  Nevada 

ATTACHMENT  (1):  Memorandum  Dated  18  August  1995,  BIH  to  RCL,  Responses 
to  Review  Comments  from  Tony  Battaglia,  CESAM-EN-DM 


THOSE  PRESENT: 


Name 


Affiliation 


Telephone  No 


Alex  Azares 
Louis  Dellamonica 
David  Waldron 
Blair  I.  Horst 
Richard  C.  Lennig 


CESPK-ED-M  (Army  ISS) 
ACO,  Engineering,  HWAAD 
DZ/B  Engineering,  HWAAD 
Keller  &  Gannon 
Keller  &  Gannon 


916-557-5126 

702-945-7354 

702-945-7536 

415-621-1199 

415-621-1199 


1 .  The  purpose  of  the  meeting  was  to  present  the  results  of  the  Interim  Repon  and  to 
discuss  review  comments  and  A/E  responses. 

2.  Mssrs.  Lennig  and  Horst  presented  the  results  of  the  study,  covering  methodology, 
existing  conditions  determined  by  the  site  investigation,  upgrade  alternatives  eval¬ 
uated,  and  recommended  upgrade  alternatives  that  could  be  constructed  within  the 
current  programmed  amounts  for  Project  Nos.  40667  and  42166,  respectively. 

3.  There  was  a  discussion  concerning  the  effects  of  adding  additional  alternative  up- 
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grade  segments  to  the  recommended  scopes  of  work  in  both  the  Industrial  and 
Ordnance  Areas.  The  A/E  responded  that  the  alternatives  recommended  were  the 
most  cost-effective  and  that  adding  alternatives  would  increase  the  energy  savings, 
but  reduce  the  overall  SIRs  and  increase  the  payback  periods. 

4.  Keller  &  Gannon  was  requested  to  prepare  the  DD  Forms  1391  for  both  areas 
using  the  alternatives  recommended  in  the  study.  A  six  percent  design  allowance 
should  be  added  to  both  funding  requests,  thus  causing  the  new  programmed 
amounts  to  exceed  those  in  the  previous  DD  1391s.  This  was  acceptable  to  both 
Mr.  Azares  and  Mr.  Waldron. 

5.  In  order  to  reduce  the  size  of  the  two  DD  Forms  1391,  it  will  be  acceptable  to 
reference  the  study  for  detailed  backup  data  while  including  only  a  summary  of  the 
methodology  and  results. 

6.  The  comments  from  Mr.  Tony  Battaglia,  CESAM-EN-DM,  were  reviewed,  with 
the  A/E  clarifying  the  few  with  which  he  did  not  agree. 

7.  Conunent  No.  22  from  Mr.  Battaglia  will  require  action  from  Mr.  Waldron  of 
DZ/B  to  obtain  the  total  manhours  expended  annually  by  the  the  DZ/B  O  &  M 
staffs  to  maintain  the  Industrial  Area  and  Ordnance  Area  steam  distribution 
systems.  If  available,  this  data  will  be  used  to  estimate  maintenance  manhour 
reductions  generated  by  the  proposed  stream  line  upgrades. 
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S  KELLER  &  GANNON 

Engineers  &  Architects 

Quality  Services  Since  1941 

Memorandum 

,  RCL  18  August  1995 

To:  Date: 

From: 

Subject:  Responses  to  Review  Comments: 

Limited  Energy  Study  of  Steam  Distribution  Systems, 

Hawthorne  Army  Ammunition  Depot,  Nevada  -  Energy  Report 
Contract  No.:  DACA  05-C-92-0155 

Following  are  responses  to  comments  made  by  Tony  Battaglia,  CESAM-EN-DM,  to  the 
most  recent  submittal  of  the  subject  Energy  Study. 

1 .  General 

A/E  Response:  Thank  you. 

2.  Pg  3-1  Para  3.1 

A/E  Response:  Agree. 

The  size  of  the  Hawthorne  installation  will  be  corrected. 

3.  Pg  3-1  General 

A/E  Response:  Agree. 

The  end  uses  of  steam  will  be  discussed  briefly  in  the  introductory 
paragraph.  Steam  system  operations  will  be  discussed  briefly  in 
appropriate  paragraphs  in  section  3. 

4.  Pg  3-3 

A/E  Response:  Agree. 

The  figure  number  will  be  corrected. 

5.  Pg  3-10  Note  1 

A/E  Response:  Agree. 

The  table  number  will  be  corrected. 

6.  Pg  4-1  Para  4. 1.1. a 
A/E  Response:  Agree. 

The  sentence  will  be  deleted  as  suggested. 

7.  Pg  4-2  Para  4.2 

A/E  Response:  Agree. 

Budget  quotes  from  Ravanco  for  conduit  piping  and  fittings  will  be 
appended.  A  reference  will  be  provided  in  paragraph  4.2. 
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1453  Mission  Street  (94103) 

Post  Office  Box  422430 

San  Francisco,  California  94142-2430 

415/621-1199 

Telefax  415/864-3681 


8. a.  Pg  4-3  Para  4.3 

A/E  Response:  Agree. 

Section  4.3  will  be  rewritten  to  clarify  the  analyses  leading  to 
selection  of  replacement  strategies  used  as  a  basis  of  design. 

8. b  Pg  4-3  Para  4.3 

A/E  Response:  Agree. 

The  appendix  references  will  be  revised. 

9.  Pg  4-4 

A/E  Response:  Agree. 

The  pipe  size  will  be  corrected. 

10.  Pg  4-4  Para  4.3.2 

A/E  Response:  Agree. 

Industrial  Area:  The  use  of  loops  has  been  provided  in  the  design 
of  new  pipe  runs  whenever  space  permits.  The  existing  system  uses 
expansion  joints.  Replacements  in  kind  are  assumed  for  existing 
routes  as  the  cost  of  building  new  concrete  trenches  to  replace 
single  fittings  cannot  be  Justified. 

Ordnance  Area:  Expansion  loops  are  used  exclusively  in  the 
conceptual  design. 

11.  Pg4-4 

A/E  Response:  Agree. 

Alternative  CT4  will  be  added  to  the  bottom  of  the  page.  Note  that 
in  response  to  comment  8. a,  section  4.3  will  be  rewritten. 

12.  Pg  4-4  Opinion 

A/E  Response:  Agree. 

The  A/E  has  seen  similar  instances  and  agrees  with  the  reviewer. 

13.  Pg  4-5  Para  4,4 

A/E  Response:  Agree. 

The  data  provided  refers  to  the  original  DD  Form  1391  cost 
summaries  for  the  two  projects.  The  DD  Forms  1391  did  not 
display  the  design  costs.  Paragraph  4.4  will  be  revised  to  make  this 
distinction  clear;  design  costs  will  be  considered  and  displayed  as 
appropriate. 

14.  Pg  4-6 

A/E  Response:  Agree. 

The  second  paragraph  will  be  coordinated  with  any  changes  that 
may  be  made  in  Appendix  C  in  response  to  other  comments. 


F:\PROJ\1640320\ENGR\08-18MEM.BIH 

08/18/95 


15. 


Pg4-7 

A/E  Response:  Agree. 

The  typographic  error  will  be  corrected. 

16.  Section  4  General 
A/E  Response;  Agree. 

Costs  are  included  for  repairs  to  the  condensate  collection  system. 
This  will  be  clarified  in  revisions  to  descriptions  provided  in  Section 
4. 

17.  Pg  4-15  &  4-17 

A/E  Response:  Agree. 

Design  costs  will  be  added  as  requested.  The  format  was  prepared 
to  follow  the  existing  DD  Forms  1391. 

18.  Section  4  General 
A/E  Response:  Agree. 

An  additional  summary  table  (or  tables)  will  be  provided  as 
requested. 

19.  PgC-1 

A/E  Response:  Done. 

Reference  is  made  to  Appendix  D  at  the  top  of  page  C-2. 

20.  Pg  C-2 

A/E  Response:  Agree. 

The  figure  reference  will  be  completed. 

21.  a.  Pg  C-3 

A/E  Response:  Agree. 

Steam  production  data  is  not  available.  Data  kept  on  hand  includes 
only  makeup  water  requirements  and  fuel  consumption. 

21.b.  Pg  C-3 

A/E  Response;  Agree. 

An  explanation  has  been  provided  explaining  the  various  types  of 
losses  in  more  detail. 

21.C.  Pg  C-3 

A/E  Response:  Agree. 

The  subject  study  could  be  improved  with  the  results  of  further 
testing.  Testing  to  determine  the  relative  contributions  of  steam 
and  condensate  leakage  to  makeup  water  requirements  is  outside 
the  scope  of  services  that  can  be  provided  within  the  budget.  The 
relatively  conservative  assumptions  used  to  determine  fuel  savings 
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justify  the  project  economically.  Further  refinement  would  improve 
the  already  favorable  economics  an  unknown  amount. 


21.d.  Pg  C-3 

A/E  Response:  Agree. 

Refer  to  the  response  to  Comment  No.  16,  condensate  return 
system  repairs  are  included  in  the  project.  This  will  be  clarified. 

21. e.  Pg  C-3 

A/E  Response;  Agree. 

The  requested  text  change  will  be  made. 

22.  Pg  C-4 

A/E  Response:  Agree. 

Records  are  not  available  to  determine  exact  manpower 
requirements  for  each  area.  The  estimates  provided  in  the 
operations  and  maintenance  cost  savings  estimates  are  based  on 
discussions  with  maintenance  supervisory  personnel.  Additional 
information  will  be  requested  from  DZB  regarding  maintenance 
staffing. 


23. a.  Pg  C-4  Industrial  Area 
A/E  Response:  Agree. 

The  word  will  be  deleted  as  requested. 


23. b.  Pg  C-4  Industrial  Area 
A/E  Response:  Agree. 

The  sentence  will  be  reworded  to  make  better  sense. 


24.a.  Pg  C-5 

A/E  Response:  Agree. 

The  misleading  title  will  be  corrected;  tabular  data  required  for 
input  to  the  program  is  summarized. 


24.b.  Pg  C-5 

A/E  Response:  Agree. 

The  units  will  be  corrected  to  FT  instead  of  LF. 


24.C.  Pg  C-5 

A/E  Response:  Agree. 

The  listing  will  be  removed.  When  run,  the  program  as  used  did 
not  require  a  specific  entry  of  thermal  conductivity  of  the  pipe 
material. 
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24.d.  Pg  C-5 

A/E  Response; 


25.  Pg  C-6 

A/E  Response; 


26.  PgD-1 

A/E  Response; 


27.  Pg  D-2 

A/E  Response; 


28.  PgE-1 

A/E  Response; 


29. a.  Pg  E-4  and  E-5 
A/E  Response; 


29.b.  Pg  E-4  and  E-5 
A/E  Response; 


30.  PgE-10 

A/E  Response; 


Agree. 

The  calculations  are  provided  follow  examples  provided  with  the 
article  which  presented  the  program.  Refer  to  printouts  of  program 
runs  for  each  pipe  size  in  Appendix  C. 


Agree. 

Column  headings  will  be  revised. 


Agree. 

“Elves”  will  be  changed  to  “Levels”. 


Agree. 

The  procedure  indicated  was  developed  several  years  ago  for 
another  EEAP  study.  Actual  operating  data  was  used  to  develop 
factors  for  multiple  boiler  installations.  The  use  of  actual  plant 
records  would,  of  course,  improve  the  accuracy.  However,  an 
improvement  in  accuracy  of  a  factor  which  only  represents  between 
1%  and  4%  of  the  boiler  plant  efficiency  would  have  little  impact  on 
calculations  with  factors  with  greater  degrees  of  uncertainty. 


Agree. 

Reference  will  be  made  to  conceptual  designs  and  costing  of 
supporting  structures.  Insulation  type  wilt  be  addressed. 


Disagree. 

Point  A  to  point  B  distances  are  250  feet.  The  additional  length 
listed  accommodates  piping  required  for  expansion  loops  in  the  pipe 
run. 


Agree. 

Page  G-56  will  be  referenced  for  support  types  and  costs. 


Agree. 

The  quantity  will  be  corrected  and  the  calculation  revised. 


F;\PROJU  640320\ENGR\08- 1 8MEM  .BIH 
08/18/95 


31. 


App  F 

A/E  Response;  Agree. 

The  estimates  will  be  rechecked  and  expansion  joint  costs  will  be 
added  as  necessary. 

32.  Pg  F-2 

A/E  Response:  Agree. 

Titles  used  in  cost  estimates  will  be  reviewed  for  consistency  with 
supporting  calculations  and  will  be  modified  as  needed. 
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Alex: 


Enclosed  are  tny  comments  on  the  interim  submittal  for  the  Limited 
Energy  Study,  Steam  Distribution,  at  Ha%»thome  AAP.  Sven  though  I  have 
a  lot  of  comments.  I'm  basically  pleased  with  the  study.  Please  let  me 
know  how  things  go. 


Thanks, 


•fttw  14-  *<  M 

fiUG  17  '95 
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Msns  Disroicr  project  mnm  ctm^sts 

Date;  15  Aug  95 

Page  1  of  S 

Tb:  ALex  Azarea 

Saccamento  District.  CESEK-BD-M 

Fran:  (Section)  CESAM-EtT-IM 

(Rewiehrer)  A.  Battaglia  (334)  690-2618 

Project:  Fras  Limited  Energy  Stur^,  Steam  Dist.  Year: 

locatioi:  liawthome  AAP,  NV  FY-95 

Line  Item  No. : 

Type  of  Action:  iQCerixn  submittal  Review 

ITEM  CRANING  NO.  cr»f@IIS  RBVnEN  ACIICK 

NO.  OR  PAR.  ND. 

1.  fiRTv^yal 


2.  Pg  3-1 
Par  3.1 

3.  Pgf3-1 
General 


4.  3-3 


5.  E^3-10 
Note  1 

6.  Eg  4-1 
4.1. l,a 


7.  Bg  4-2 
Par  4.2 


8.  Pg  4-3 
Par  4.3 


9.  pg  4-4 


This  ifi  a  very  good  report.  It  nine  to  see  a 
study  with  this  level  of  detail. 

Check  si2e  of  reservaticti;  140  acres  seems 
small. 

Add  seme  discussion  cci  the  end  use  of  ilie 
steam;  is  it  heating  only,  or  process  also? 
When  and  how  are  the  coitriL  plants  operated; 
and  hew  does  this  affect  savings  calculations? 

In  the  last  sentence,  it  appears  that  "Figure 
3-1"  should  be  "Figure  3-3". 

^^pears  that  "Thble  3-1"  should  be  "Table 

3-2'' . 

ilie  last  sentence,  regarding  utility  oonpany 
rebates  caxild  he  deleted,  since  r^atea  are  fMat 
^plicable  to  this  stuc^. 

This  mentions  budget  quotes  frem  efyiipment 
manufacturers .  I  did  not  fiixi  azy.  If  th^  were 
used,  ocpies  should  be  inrltidffd  in  the 
appendices. 

a.  Ihe  analysis  of  Alternative  Replacement 
Strategies  is  a  good  approach  for  decid'tTig 
tdiich  alternatives  to  pursue  for  the  LGCAs. 
However,  it  took  quite  a  bit  of  reading  and 
rereading  to  understand  how  this  section  fits 
into  the  overall  analysis.  Please  revise  oar 
eg^zand  the  discussion  to  clarify  this  point. 

b.  The  last  sentence,  referring  to  J^pendix  E, 
is  ^:plicable  to  botli  the  Qcdnance  and  the 
mdustrlal  area.  Revise  as  needed  to  clarify. 

daange  "40-indi  diameter  steam  pipe"  to 
"4  n»iTirh  diameter". 


1 


'nik'  I  -  *4 ‘I 
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PRCkIBCT  REVIEW  CI»ffi»ns  (Oantinuatiai  Sheet) 

Date:  15  Aug  95 

Page  2  of  5 

Project  and  Locaticn:  FY9S  titn-ihad  Energy  Study, 

Steam  DistributioiQ,  I&wthome  AAP,  MV 

EY-95 

Section:  CBS 

»M-EM-£M 

REVIEW  Acncw 

10,  pg  4-4 

Bar  4.3.2 


11.  4-4 


12.  Pg  4-4 
C^dnion 


Regarding  expanaicsti  joints:  Expansion  locpe 
are  prefent^  viiere  apace  allows.  Cbuld  loqps 
^  used  in  any  of  the  areas  «bere 
r^jlacement  lines  would  be  underground? 

JUit^mative  Cr4  should  have  been.  'inr!i''vi^  at 
the  bottom  o£  the  page. 


With  the  es^Kriences  we  have  had  with  EHP 
oondensate  pipe,  even  when  tie  design 
d^cee  to  protect  the  ESP  fcem  direct  contact 
vdth  steam;  I  vculd  not  even  nnngi/?<i»r  nainj 
ISP  cx3ndensate  pipe. 


13.  ^  4^5 

Bar  4.4 


the  calculations  of  the  TOffiL  RBQDEST  for 
reocmnended  projects,  design  (6t)  steuld  he 
includsd. 


14-  pg  4-6 


IS. 


E^r  4-7 


16.  flection  4 
General 


■Hie  second  parngraph  may  need  to  be  rovised. 
See  Obnment  2l  below, 

fta  the  first  Savings-to-InvesttnOTt  Ratio 
(SIR),  delete  '•years". 


The  descriptions  of  the  zecxximaxfed  alterna¬ 
tives  do  not  dinaiag  ary  netted  of  haridl-inj 
^  condensate  collected  in  the  manholes,  what 
19  pncposed? 


17.  Pg  4-15 
t  4-16 


18.  Section  4 

General 


In  Ihbles  4-1  arid  4-2,  the  design  cost  steuld 
be  added  to  the  overall  cost  to  the 

Itotal  Request,  See  Oomnent  13  above. 

Suggest  adding  a  table  pticir  to  the  LOCas 
vSiich  vculd  tafculate  all  of  the  savings  from 
the  various  sources  and  the  oonstruntion  costs 
for  each  reocnwended  project.  This  infonratiai 
^n  be  found^in  the  appendices,  but  it  should 
be  auinsxized  in  the  narrative. 


19.  Bg  C-i 

20.  Pg  C-2 


A  reference  Should  be  made  to  J^]pendix  D  for 
results  of  ocvtoustion.  efficiency  tests. 

Cfcnplete  the  figure  reference  for  r^Hation 
losses. 


i 
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I®CdBCr  REVIEW  CCMVISITS  (Cbntinuation  SlBet) 

Date:  15  95 

Page  3  of  5 

Project  and  Location:  py95  Limited  Energy  Stuify, 

Steam  Distribution,  Hawthorne  AAP,  NV 

PY-95 

ESSmBiHKEaS 

1  REVIEW  ACTICN 

21.  Pg  c-3  gtearo  Leakage  and  Coiyfensate  Energy  I£>bb  r^1  rw 


22. 


^  C-4 


a.  It  wsuld  be  useful  to  also  list  the 
quantity  of  steam  procbced  during  the  same 
period. 


b.  Agreed  that  one  cannot  take  credit  for 
saving  all  of  the  energy  required  to  teat 
mafcap  water  &an  51F  to  saturated  steam  at 
105  ^  psig  viieri  the  makeup  water  is  r^ilacing 
that  has  been  leaked  or  wasted; 


because,  as  steam,  it  did  some  useful  work 
before  it  became  oandenaate.  However,  is 

not  grained  vecy  well  in  the  narrative 
(nec^De  not  in  this  corment  either) .  Please 
revise  as  needed  to  clarify. 


c.  It  vculd  be  helpful  to  have  some  datja  to 

back  the  assimptiaa  regarding  t>>e- 

penaentagss  of  tnakeip  vater  needed  Co  replace 
steam  leaks,  cmdftn.<¥ite  leaks,  htv^  wasted 
condensate.  Please  dhpck  and  provide  vi)atever 
you  can;  revise  if  necessary. 

d.  Bfewing  disoovered  that  ocndensate  is  being 
wasted,  it  would  seem  ii-girgi  to  investigate 
the  posi^ility  of  retumii^  that  ootklaisate. 
Please  discuss. 


e.  Tkider  IQIERGF  Sfi/IMSS:  Change  the  wording 
to  match  "Boiler  Plant  Efficietry"  as  in 
tabulatioii  for  QiESGsr  to$rer  above. 


Please  provide  informaticxi  on  t)v»  mirYipinr 
level  (manhours)  of  tth  -i  ntiananro  being  provided 
for  each  area. 


23.  Pg  C-4  IMJOBIRiaL  AREA: 

a.  Delete  vtcxrd  "are"  in.  second  line. 

b.  'Ihe  last  aentmxs,  which  starts,  "One 
ejcciirsi.on. . . doesn't  maJce  ssosQi  Please 
revise. 


J _ I 


1 


1 


1 
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HRCUBCT  KEVIBW  03MMSWES  (Continuation  Sheet) 

Date:  15  iaig  95 

Page  4  of  5 

Project  and  Location:  lYSS  limited  Energy  Stuify, 

Steam  Distribution,  Hawthorne  AAP,  NV 

Fsr-as 

HEM  ERAUINGND.  aCMMEtiOS 

M3.  CR  NO. 

|RE.'OTW  ACnCN 

24,  ^  C-S  a.  At  the  tco  of  the  list  it  says  "Above 

fimund  Pjpjjjg  SVBtemg”:  30  »4iy  is  burial  d^jth 
ment.i  tried  in  the  list? 


2S.  55  C-6 


26. 


Pg  D-1 


27.  Pg  D-2 


28.  Pg  E^l 


29.  Pg  E-4 


30.  Eg  E»10 


b.  Burial  Depth  would  be  tneasuxed  in  FT,  not 
LF. 

c.  Why  is  thenmal  aDodUCtivity  of  pipe  not 
applicable?  Line  250  in  the  referenced  program 
asks  for  MEOT, 

d.  Ilxier  Pipe  TD/cm  Tn.cailat--inrL.  it  lodks  as  if 
Gbnduit  Casing  and  Air  Space  oculd  be  listed 
with  Pipe  CD  &  Pipe  ID  raU^  than  with 
Insulation.  Please  chedc. 

loolcs  as  if  Pine  IPyCD.  Insulaticai  should  be 
Pipe  ID/OD.  Heat  Bartiora. 

Lbier  MirTTiTARY  BQUUMEZTT  1J5ES:  'Ihs  USe  of  the 
word  "elves"  is  xieat.  Is  that  i*at  ym 
intended? 

■Qhi  it/Vxjn  /fVrn  i  nof  Losses :  There  are  a  lot  of 
assunptions  here.  What  can  you  learn  from  the 
the  plant  records  that  mi^it  support  or  revise 
the  assunptions? 

For  above-ground  alternatives,  please  note 
noidnal  hei^lt  above  ground,  type  of  si?pQrt, 
and  proposed  type  of  insulaticn.  For  uiider- 
groimd  alternatives,  please  note  purposed  type 
of  insulaticn. 

a.  It  is  noted  on  the  estimate  form  that  the 
typical  costs  are  based  on  a  250- ft  section  of 
pipe;  but  some  of  the  exists  were  ralnilated 
for  317LF-  Please  conect  as  needed  for 
ocnsistency.  J^jpliee  to  pg  E-S  as  veil. 

b.  Fbr  supports,  plctase  reference  Pg  G^5^- 

Altenative  Cr4:  The  quantity  fdr  "DatnoiTifih 
Existing  4-iniCh  Steam  Pipe"  should  be  lOO  LF. 
Please  oocrect. 
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Steam  DistrihutJoi,  IfentithoiEne  JAP,  W 
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EY-95  jSectXcn:  CESSM-HJ-tM 


RE^raw  Acncw 


31.  P 


32.  Pg  P-2 


Did  not  find  costs  for  esqaansion  joints  which 
would  have  to  be  used  in  Industrial  Area.  Dhit- 
costs  are  dsvelcped  in  Ajc^sendijc  G,  but  can't 
see  vhere  they  were  sqgplied  in  Appendix  P. 

(XNSTHDCTICN  TOEftL  COBTi  It  seems  that  this 
title  should  agree  with  the  title  used  fccc  the 
unit  cX)St  estimate  starting  on  pg  F-23. 
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Hawthorne  Army  Ammunition  Depot  -  Industrial  Area 
Steam  Distribution  and  Condensate  Collection  System  Piping  Take-Offs 
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F:\PROJ\164032CAENGR\P(PE-1.F.XLS  Industrial  Pipe 


Hawthorne  Army  Ammunition  Depot  -  Industrial  Area 
Steam  Distribution  and  Condensate  Collection  System  Manhole  Take-Offs 


M-2  P20  HPS  4  9  0  1  1  0  2  1  2 

M-2  P21  LPS  2  3  1  1  1  0  0  1  0 

M-2  P22  LPS  21/2  3  1  1  1  0  0  1  0 

M-2  P23  LPS  21/2  3  1  1  1  0  0  1  0 

M-2  P24  LPS  21/2  3  1  1  1  0  0  1  0 

M-2  P25  LPS  21/2  3  1  1  1  0  0  1  0 

M-2  P26  LPS  21/2  3  1  1  1  0  0  1  0 

M-2  P27  LPS  21/2  3  1  1  1  0  0  1  0 

M-2  P28  LPS  21/2  3  1  1  1  0  0  1  0 

M-2  P29  LPS  21/2  3  1  1  1  0  0  1  0 

M-2  P30  LPS  2  3  1  1  1  0  0  1  0 

M-2  A1 2  LPS  3  10  2  1  0  3  0  0  0 

M-2  A12  LPS  5  5  1  0  0  1  1  1  0 

M-2  A12  LPS  6  5  0  1  0  0  1  1  1 

M-2  A12  Cond  3/4  10  1  0  0  4  0  0  0 

M-2  A12-1  LPS  3  10  0100212 

M-2  A12-1  LPS  2  41010000 

M-2  A11-1  LPS  3  10  0100212 

M-2  A11-1  LPS  2  41010000 

M-2  A12-2  LPS  3  10  0  1  0  0  2  1  2 

•  M-2  A12-2  LPS  2  41010000 

M-2  A11-2  LPS  3  10  0  1  0  0  2  1  2 

M-2  A11-2  LPS  2  41010000 

M-2  A12-3  LPS  3  5  0  1  0  0  1  1  1 

M-2  A12-3  LPS  2  4  1  0  1  0  0  0  0 

M-2  A12-3  LPS  2 1/2  50000  1  01 

M-2  A11-3  LPS  3  50100212 

M-2  A11-3  LPS  2  41010000 

M-2  A11-3  LPS  3  50100212 

M-2  A12-4  LPS  3  70000212 

M-2  A11-4  LPS  3  70000212 

M-2  All  HPS  4  8  1  2  0  3  1  0  1 

M-2  All  HPS  1  1/2  10  1  1  0  1  0  0  0 

M-2  All  LPS  6  11  2  2  0  1  1  1  1 

M-2  All  LPS  3  13  2  1  0  2  1  0  0 

M-2  All  Cond  1  61003000 

M-2  A10  HPS  4  90200212 

M-2  A10  HPS  2  31003000 

M-2  A10  Cond  1  1/2  12  0005000 

M-4  None  Cond  2  -  043  28  000 

M-4  None  Cond  3  -  0100000 

M-4  None  LPS  3  -4107000 

M-4  None  LPS  21/2  -2004000 

M-4  None  LPS  2  -  2004000 

M-4  None  LPS  2  -  2004000 

M-4  None  LPS  3  -1004000 

M-3  A13  LPS  5  5  0  2  0  0  1  1  1 

M-3  A13  LPS  4  5  0  0  0  1  1  0  1 


000000000 
000000000  Branch  Main  nic 
000000000  Branch  Main  nic 
000000000  Branch  Main  nic 
000000000  Branch  Main  nic 
000000000  Branch  Main  nic 
000000000  Branch  Main  nic 
000000000  Branch  Main  nic 
000000000  Branch  Main  nic 
000000000  Branch  Main  nic 
000000000  Branch  Main  nic 
100000000  Drip  Nipple 
000000000 
100000000  Drip  Flange 
0  1  1  1  0  0  0  0  1 
000000000  Service  to  G/1 80 
000000000  Service  to  G/1 80 
000000000  Service  to  V/283 
000000000  Service  to  V/283 
000000000  Service  to  1/1 82 
000000000  Service  to  1/1 82 
000000000  Service  to  T/281 
000000000  Service  to  T/281 
000000000  Service  to  K/1 84 
000000000  Service  to  K/1 84 
000000000  Service  to  K/1 84 
000000000  Service  to  R/279 
000000000  Senrice  to  R/279 
000000000  Service  to  R/279 
000000000  FromA12toShtM-4 
000000000  From  All  to  Sht  M-4 
010010001  FromAIO 
00001  1001  Presure  Relief  Piping 

000001000  ToA13onShtM-3 
100000000  T0AII-4&AII-I 
001100000  Drip  to  Cond  System 
0  1  0  0  0  0  0  0  1  Branch  to  Bldg  42  not  in  MH 

000000001  Service  to  Bldg  42 
0  0  1  1  0  0  0  0  1  Condensate  to  MHR2-3 

000000000  FRP  Fittings  for  DB  System 
000000000  Red  Brass  Condensate  Pipe 
000000000  Bldg  292-2  &  Y/286 
000000000  Bldg  2/287 -/W288 
000000000  Bldg /W288-BB/289 
000000000  BldgW/284-X/285 
000000000  Sht  M-2  to  W/284 
00  0  000000  LPS  Main 
000000000  LPS  Main 
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Hawthorne  Army  Ammunition  Depot  -  industrial  Area 
Steam  Distribution  and  Condensate  Collection  System  Manhole  Take-Offs 


Sheet 

MH  No. 

Service 

Dia-Inch 

Pipe  LF 

(A 

SI 

0) 

|2 

s 

o 

lO 

ui 

o 

o 

o> 

Expn  Jt 

h. 

o 

o 

C 

< 

0) 

s 

*5 

o 

a. 

a 

2 

,Q. 

‘C 

o 

Trap 

strainer 

Check  Valve 

Q. 

Stm  Gauge 

o 

ot 

3 

CO 

o 

(A 

s 

0. 

Pump/Rcvr 

Union 

Remarks 

M-3 

A13 

Cond  1 

12 

3 

2 

1 

6 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

1 

Gra\%  &  Drip  Trap 

M-3 

A13 

Cond  1 

8 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

1 

0 

Pumped  to  MH  A14 

M-3 

A13 

LPS  3 

4 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  14,  Theater 

M-3 

EJ2 

LPS  4 

9 

0 

0 

0 

0 

2 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LPS  Main 

M-3 

A14 

LPS  4 

10 

0 

2 

0 

1 

2 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LPS  Main 

M-3 

A14 

Cond  1 

4 

2 

1 

0 

1 

0 

0 

0 

0 

1 

1 

1 

0 

0 

1 

1 

1 

Drip  Trap 

M-3 

A14 

Cond  1  1/2 

8 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

From  Bldg  F/179 

M-3 

A14 

Cond  1 

13 

0 

1 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pumped  from  MH  A14 

M-3 

A14 

IPS  21/2 

4 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  F/179 

M-3 

A15 

LPS  4 

5 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LPS  Main 

M-3 

A15 

Cond  2 

5 

0 

0 

0 

0 

1 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pumped  from  A14 

M-3 

A15 

Cond  1 1/2 

4 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

From  Bldg  F/179  to  A14 

M-3 

A15 

LPS  21/2 

3 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Senrice  to  Bldg  E/178 

M-3 

A16 

LPS  4 

10 

0 

2 

0 

1 

2 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LPS  Main 

M-3 

A16 

Cond  1 

4 

2 

1 

0 

5 

0 

0 

0 

0 

1 

1 

1 

0 

0 

1 

1 

1 

Drip  Trap 

M-3 

A16 

Cond  2 

8 

0 

1 

2 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

From  MHA14 

M-3 

A16 

Cond  1 

3 

0 

1 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

From  MHA17.1 

M-3 

A16 

Cond  1 1/2 

12 

1 

2 

1 

5 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

From  MH  A17-1  &  D/177 

M-3 

A16 

LPS  21/2 

7 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

SvctoBldgF/179&BrMain 

M-3 

A17-1 

LPS  4 

5 

0 

1 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LPS  Main 

M-3 

A17-1 

Cond  1 

5 

0 

0 

0 

0 

1 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pumped  from  MH  A17 

M-3 

A17-1 

Cond  1 1/2 

4 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

From  Bldg  F/179  to  A14 

M-3 

A17-1 

LPS  21/2 

3 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  C/176 

M-3 

A17 

IPS  4 

10 

0 

2 

0 

1 

2 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LPS  Main 

M-3 

A17 

LPS  21/2 

7 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

SvctoBldgB/175 

M-3 

A17 

Cond  1 

3 

2 

1 

0 

2 

0 

0 

0 

0 

1 

1 

1 

0 

0 

1 

1 

1 

Drip  Trap 

M-3 

A17 

Cond  1  1/2 

8 

1 

0 

0 

2 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

From  Bldg  B/175 

M-3 

A17 

Cond  3/4 

7 

0 

1 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pumped  from  MH  A18 

M-3 

A17 

Cond  1 

15 

1 

1 

1 

3 

0 

0 

0 

0 

0 

1 

1 

0 

1 

1 

0 

0 

Pumped  to  MH  A17-1 

M-3 

A18 

Cond  3/4 

12 

1 

0 

0 

4 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

Pumped  Return 

M-3 

A18 

Cond  1 

3 

2 

1 

0 

4 

0 

0 

0 

0 

1 

1 

1 

0 

1 

1 

1 

1 

Drip  Trap 

M-3 

A18 

LPS  4 

5 

0 

1 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LPS  Branch  Main  (End) 

M-3 

A18 

LPS  3 

3 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Svc  to  Bldg  A/1 74 

M-3 

A16-1 

LPS  3 

7 

0 

0 

0 

0 

2 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LPS  Main 

M-3 

A16-2 

LPS  3 

8 

0 

2 

0 

0 

0 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LPS  Main 

M-3 

A16-3 

LPS  3 

6 

0 

1 

0 

0 

2 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LPS  Main 

M-3 

A16-3 

LPS  21/2 

2 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Svc  to  Bldg  DD/291 

M-3 

A16-4 

LPS  3 

5 

0 

1 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

LPS  Main  (End) 

M-3 

A1&4 

LPS  2 

8 

1 

0 

0 

2 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Svc  to  Bldg  CC/290 

M-3 

A16-4  Cond  1 

8 

2 

0 

0 

4 

0 

0 

0 

0 

2 

1 

1 

0 

0 

0 

0 

0 

Drip  Trap 

M-1 

D1 

Cond  3 

7 

0 

1 

0 

0 

1 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Needed  components  listed 

M-1 

D1-1 

Cond  1  1/2 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Assumed  "Sand  Trap" 

M-1 

D1-1 

Cond  2 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Assumed  "Sand  Trap" 

M-1 

D1-1 

Cond  3 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Assumed  "Sand  Trap" 

M-1 

D1-2 

Cond  2 

4 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Repair,  assumed  hard-piped 

M-1 

D1-2 

Cond  3 

7 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Repair,  assumed  hard-piped 

M-1 

R2-1 

Cond  2 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

/Assumed  "Sand  Trap" 

M-1 

R2-1 

Cond  3 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Assumed  "Sand  Trap" 

M-1 

R2-1 

Cond  4 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

/burned  "Sand  Trap" 

F:\PRaA1640320£NGRVPtPE-lFJ(LS  MurtW  UtaiiholM  2  Of  5 


B-8 


Hawthorne  Army  Ammunition  Depot  -  industrial  Area 
Steam  Distribution  and  Condensate  Collection  System  Manhole  Take-Offs 


M-1  R1-1  Cond  4  80000000000000000  Assumed  "Sand  Trap" 

M-1  R1  Cond  1  40000000000000000  Assumed  "Sand  Trap" 

M-1  R1  Cond  4  80000000000000000  Assumed  "Sand  Trap" 

M-1  A1  HPS  2  10  1202012100011100  To  A11-4  &  A11-1 

M-1  A1  HPS  2  10  22020121  1  1  1  00001  To  A11-4  &  A11-1 
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M-1  AS  HPS  5  82001202000000000 
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M-1  EJ4  HPS  S  80000212000000000 

M-1  A7  HPS  2  71004000000000000 

M-1  A7  HPS  S  12  02012121  00000000 

M-1  A7  Cond  11/2S200300001  1  1  00001 

M-1  A8  HPS  2  31  004000000000000 

•  M-1  A8  HPS  5  80201212100000000 
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M-1  B4  Cond  2  111306002000100000 

•  M-1  R13  Cond  1  1/2  30000000000000000  /burned  "Sand  Trap" 

M-1  R13  Cond  2  30000000000000000  /burned  "Sand  Trap" 

M-1  R12  Cond  2  30000000000000000  /Assumed  "Sand  Trap" 
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Hawthorne  Army  Ammunition  Depot  -  Ordinance  Area 
Steam  Distribution  and  Condensate  Collection  System  Piping  Take-Offs 
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Hawthorne  Army  Ammunition  Depot  -  Ordinance  Area 
Steam  Distribution  and  Condensate  Collection  System  Piping  Take-Offs 
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Hawthorne  Army  Ammunition  Depot  -  Ordinance  Area 
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Hawthorne  Army  Ammunition  Depot  -  Ordinance  Area 
Steam  Distribution  and  Condensate  Coilection  System  Manhole  Take-Offs 
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Hawthorne  Army  Ammunition  Depot  -  Ordinance  Area 
Steam  Distribution  and  Condensate  Collection  System  Manhole  Take-Offs 
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0 

0 

0 

0 

Service  to  Bldg  103*7 

MHB4 

Cond  1  1/2 

7 

2 

0 

0 

5 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

2 

Main  Line  "B"  Drip  Leg 

MH  B4-1 

HPS  5 

8 

1 

2 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*8 

MH  B4-1 

Cond  2 1/2 

8 

1 

0 

0 

2 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*8 

MH  B4-1 

Cond  1 1/2 

4 

3 

1 

0 

5 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

2 

Main  Condensate  Drip 

MHB4-2 

HPS  3 

8 

1 

2 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*7 

MHB4-2 

Cond  1 1/2 

8 

1 

0 

0 

2 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103-7 

MHB4-2 

Cond  1 1/2 

4 

3 

1 

0 

5 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

2 

MH  Condensate  Drip 

MH  BS 

HPS  8 

8 

0 

3 

2 

0 

0 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Main  Line  "B* 

MH  B5 

HPS  3 

6 

1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*9 

MH  B5 

Cond  4 

4 

0 

3 

2 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Main  Line  "B” 

MH  B5 

Cond  2  1/2 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Main  Line  "B” 

MH  B5 

Cond  1  1/2 

6 

1 

0 

0 

3 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*9 

MH  B5 

Cond  1  1/2 

7 

2 

0 

0 

5 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

2 

Main  Line  "B”  Drip  Leg 

MH  B5-1 

HPS  3 

8 

1 

2 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*9 

MH  B5-1 

Cond  1  1/2 

8 

1 

0 

0 

2 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*9 

MHB5-1 

Cond  1  1/2 

4 

3 

1 

0 

5 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

2 

Main  Condensate  Drip 

MHB6 

HPS  8 

4 

0 

3 

2 

0 

0 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Main  Line  "B* 

MHB6 

HPS  6 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Main  Line  "B" 

MHB6 

HPS  5 

6 

1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*10 

MHB6 

Cond  3 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Main  Line  "B" 

MHB6 

Cond  2  1/2 

4 

0 

3 

2 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Main  Line  "B" 

MHB6 

Cond  2  1/2 

6 

1 

0 

0 

3 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*10 

MHB6 

Cond  1  1/2 

7 

2 

0 

0 

5 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

2 

Main  Line  "B”  Drip  Leg 

MHB6-1 

HPS  5 

8 

1 

2 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*10 

MHB6-1 

Cond  2  1/2 

8 

1 

0 

0 

2 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*10 

MHB6-1 

Cond  1  1/2 

4 

3 

1 

0 

5 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

2 

Main  Condensate  Drip 

MHB7 

HPS  6 

8 

0 

3 

2 

0 

0 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Main  Line  "B* 

MH  B7 

HPS  3 

6 

1 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*11 

MH  B7 

Cond  3 

8 

0 

3 

2 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Main  Line  "B* 

MH  B7 

Cond  1  1/2 

6 

1 

0 

0 

3 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103*11 

MH  B7 

Cond  1  1/2 

7 

2 

0 

0 

5 

0 

0 

0 

0 

1 

1 

1 

0 

0 

0 

0 

2 

Main  Line  "B”  Drip  Leg 

MH  B7-1 

HPS  3 

8 

1 

2 

0 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

Service  to  Bldg  103-11 
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Hawthorne  Army  Ammunition  Depot  -  Ordinance  Area 
Steam  Distribution  and  Condensate  Coiiection  System  Manhole  Take-Offs 


MHB7-1  Cond  1  1/2  81002001000000000  Service  to  Bldg  103-11 
MH  B7-1  Cond  1  1/2  431  0500001  1  1  00002  Main  Condensate  Drip 

MHB8  HPS  6  81100011100000000  Main  Line  "B" 

MHB8  Cond  3  81200011000000000  Main  Line  ”B" 

MH  B8  Cond  1  1/2  6200500001  1  1  00002  Main  Line  "B"  Drip  Leg 

MHB9  HPS  6  41001011000000000  Main  from  MH  B8 

MH  B9  Cond  3  41001001000000000  Main  from  MH  B8 

MHB9  HPS  4  61200001100000000  MaintoMHB9-1 

MH  B9  Cond  2  64106001011100002  Main  to  MH  B9-1 

MHB9-1  HPS  4  81200001100000000  Service  to  Bldg  103-20 

MHB9-1  Cond  2  81002001000000000  Service  to  Bldg  103-20 

MH  B9-1  Cond  1  1/2  431  0500001  1  1  00002  Main  Condensate  Drip 

MHC2  HPS  4  71100011100000000  Main  Line  "C" 

MH  C2  Cond  2  71200011000000000  Main  Line  "C" 

MH  C2  Cond  1  1/2  6200500001  1  1  00002  Main  Line  "C"  Drip  Leg 

MHC3  HPS  4  71100011100000000  Main  Line  "C" 

MH  C3  Cond  2  71200011000000000  Main  Line  "C" 

MH  C3  Cond  1  1/2  6200500001  1  1  00002  Main  Line  "C"  Drip  Leg 

MH  C4  HPS  1  1/2  41  001  001  000000000  Service  to  Bldg  103-17 

MHC4  HPS  4  70200011100000000  Main  Line  "C" 

MHC4  Cond  1  1/4  10  300500001  1  1  00002  To  Bldg  103-17  &  Drip 

MH  C4  Cond  2  70200011000000000  Main  Line  "C* 

MHC5  HPS  4  71100011100000000  Main  Line  "C" 

MHC5  Cond  2  71200011000000000  Main  Line  "C" 

MH  C5  Cond  1  1/2  6200500001  1  1  00002  Main  Line  "C"  Drip  Leg 

MHC6  HPS  4  61200011100000000  Main  Line  "C" 

MHC6  HPS  2  71001001000000000  South  Bldg  103-16 

MH  C6  HPS  3  60001001000000000  North  Bldg  103-16 

MH  C6  Cond  2  70200001000000000  Main  Line  "C" 

MH  C6  Cond  1  1/2  10  2002002000000000  To  Bldg  103-16 

MH  C6  Cond  1  1/2  6200500001  1  1  00002  Main  Line  "C"  Drip  Leg 

MHC6-1  HPS  3  10  1103001100000001  Service  to  Bldg  103-16 

MHC6-1  Cond  1  1/2  12  3209001  01  1  1  00002  Service  to  Bldg  103-16 

MH  D1  HPS  6  71100011100000000  Branch  Line  "D" 

MH  D1  Cond  3  71200011000000000  Branch  Line  "D" 

MH  D1  Cond  1  1/2  6200500001  1  1  00002  Main  Line  "D"  Drip  Leg 

MHD2  HPS  6  71100011100000000  Branch  Line  "D” 

MH  D2  Cond  3  71200011000000000  Branch  Line  "D" 

MH  D2  Cond  1  1/2  6200500001  1  1  00002  Main  Line  "D"  Drip  Leg 

MH  D3  HPS  6  71100011100000000  Branch  Line  "D" 

MHD3  Cond  3  71200011000000000  Branch  Line  "D" 

MH  D3  Cond  1  1/2  6200500001  1  1  00002  Main  Line  "D"  Drip  Leg 

MHD4  HPS  21/2  81200001  1  00000000  Service  to  Bldg  108-13 

MHD4  Cond  1  1/2  81002001000000000  Service  to  Bldg  108-13 
MH  D4  Cond  1  1/2  431  0500001  1  1  00002  MHD4  Drip 
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EEAP  Limited  Energy  Study  of  Steam  Distribution  Systems 
Hawthorne  Army  Ammunition  Depot,  Nevada 


APPENDIX  C 

Boiler  Efficiency  and  Thermal  Loss  Calculations 
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Hawthorne  Army  Ammunition  Depot  -  Boiler  Plant  Name  Plate  Data 

Boiler  Building  13  -  Industrial  Area 


Boilers:  3  Each  Fire  Tube  Boilers 

Operating  Pressure: 

105 

psig,  at 

h,= 

312  BTU/LB 

hfg  - 

877,9 

BTU/Lb 

Manufacturer: 

Nebraska  Company,  Inc. 

Serial  Nos.: 

2D1637 

2D1638 

2D1639 

National  Board  Nos.: 

1599 

1600 

1601 

Maximum  AWP  (psig): 

250 

250 

250 

Boiler  Heating  Surface: 

2,007  SF 

2,007  SF 

2,007  SF 

Year  Built: 

1974 

1974 

1974 

Rated  Steam  Capacity: 

18KLB/HR 

18  KLB/HR 

18  KLB/HR 

Boiler  Fuel: 

No.  2  Diesel 

Fuel  Oil  (High  Sulfur) 

Boiler  Feed  Pumps: 

2  Each,  Myers  Centrifugal,  15  HP  each,  1 

-1/2-inch  inlets 

Boiler  Efficiency  Tests: 

Boiler  No. 

Oxvgen  % 

Temp  °F 

Eff% 

Condition 

13-1 

8.8% 

290 

86.0% 

Boiler  Cold 

13-1 

5.1% 

440 

82.9% 

High  Fire 

13-2 

1.0% 

310 

88.3% 

Boiler  Cold 

13-2 

9.1% 

- 

84.2% 

High  Fire 

13-3 

3.6% 

350 

86,6% 

Boiler  Cold 

13-3 

4.6% 

360 

82.7% 

High  Fire 

For  plant  efficiency  calculations,  the  high  firing  efficiency  is  used  since  it  more  closely 
follows  actual  operations. 


Boiler  Building  103-6  -  Ordnance  Area 


Boilers: 


3  Each,  Water  Tube  Boilers,  Style  1  MV  Operating  Pressure:  112  psig 

Boiler  Fuel:  No.  2  Diesel  Fuel  Oil  (High  Sulfur)  345  “F 


h,= 

Coen  Burner 
Boiler  No.  24 
Boiler  No.  25 
Boiler  No.  26 


316.94  BTU/Lb  hfg  =  874.4  BTU/Lb 

Natural  Gas  or  Oil  at  19,700  CFH  of  1,000  BTU/CF  Natural  Gas 
FYR  Compak  Packaged  Burner,  Coen  File  D-6210-1 
FYR  Compak  Packaged  Burner,  Coen  File  D-6437 
FYR  Compak  Packaged  Burner,  Coen  File  D-6210-2 


Burner  controls  disconnected  from  flue  sensor  and  automatic  controls,  burners  are 
trimmed  manually 


Boiler  Feed  Pumps:  2  Each,  at  20  HP,  and  1  Each  at  15  HP 


Boiler  Efficiencv  Tests:  Boiler  No. 

Oxvaen  % 

Temp  °F 

Efr% 

Condition 

24 

9.4% 

380 

84.8% 

Boiler  Cold 

24 

9.3% 

480 

80.2% 

High  Fire 

25 

8.5% 

270 

85.4% 

Boiler  Cold 

25 

7.2% 

420 

82.3% 

High  Fire 

25 

8.5% 

270 

85.4% 

Boiler  Cold 

25 

7.2% 

400 

82.5% 

High  Fire 

26 

Not  Operating 

For  plant  efficiency  calculations,  the  high  firing  efficiency  is  used  since  it  more  closely 
follows  actual  operations. 
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Hawthorne  Army  Ammunition  Depot  -  Boiler  Plant  Efficiency  Calculations 

(Refer  to  Boiler  Plant  Efficiency  Calculation  Methods  in  Appendix  D  for  an  explanation) 

Steam  Plant  Steam  Plant 


Bldg  13 

Firing  (Combustion)  Efficiency  Test  83.2% 

Auxiliary  Equipment  Uses  -2.0% 

Radiation  Losses  (§)  Figure  D-1  -2.0% 

Blowdown  Losses  (Continuous  BD)  -1.5% 

Leaks  (Minimal  at  boiler  houses)  -1.0% 

Conduction/Convection  -2.5% 

(Plant  only,  not  including  distribution  piping;  systems  rated  in 
Shut-Down/Cycling  Losses  -4.0% 

General  Equipment  Condition  -3.0% 

(Plant  only  systems  rated  in  "poor"  condition  due  only  to  ag 

Overall  Plant  Efficiencies  67.2% 


Bldg  103-6 

81 .6%  Weighted  average  of  efficiencies 
-2.0%  allowance  for  steam  ejectors 
-2.0% 

-1.5% 

-1 .0%  Not  including  distribution  leakage 
-2.5% 

"poor"  condition  due  only  to  age,  well  maintained.) 

-4.0%  Boilers  oversized  for  current  load. 
-3.0% 

j,  well  maintained.) 

65.6% 


Steam  Leakage  and  Condensate  Energy  Loss  Calculations 

Makeup  water  records  are  summarized  for  each  of  the  two  boiler  systems  investigated.  Steam 
production  data  is  not  available. 

Steam  Plant  Steam  Plant 
Bldg  13  Bldg  103-6 

Most  recent  calendar  year  May  '94  through  April  '95:  3,429,870  1 ,503,591  Gallons 

Calendar  Year  1994:  3,090,330  1,138,040  Gallons 

The  most  recent  calendar  year  data  is  used  in  steam  and  condensate  energy  loss  calculations. 

These  losses  include  both  steam  and  condensate  leaks.  Steam  leakage  represents  a 
much  greater  energy  loss  than  does  the  leakage  of  condensate.  This  is  illustrated  below: 

Energy  needed  to  raise  makeup  water  from  50°F  (raw  water  temperature)  to  200°F,  the 
condensate  return  temperature:  150.0  BTU  per  pound  water 

Energy  needed  to  raise  the  200°F  condensate  to  341  °F,  the  saturation  temperature  of  105 
psig  steam:  144.4  BTU  per  pound  water 

Energy  needed  to  vaporize  341  °F  water  at  105  psig  (heat  of  evaporation): 

877.9  BTU  per  pound  water 

Thus,  a  steam  leak  includes  loss  of  the  useful  work  the  steam  can  perform  (heat  of 
evaporation)  and  the  energy  required  to  heat  makeup  water  to  the  vaporization 
temperature,  all  three  of  the  above  elements,  or  1 ,172.2  BTU  per  pound  water 

A  condensate  leak  includes  only  the  energy  needed  to  raise  raw  makeup  water  to 
the  condensate  return  temperature,  or  150.0  BTU  per  pound  water 
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The  following  calculation  shows  the  percent  of  total  steam  plant  fuel  consumption 
represented  by  steam  and  condensate  losses  where  total  losses  are  attributed  exclusively  to 
either  steam  or  condensate. 


Steam  Plant  Bldg  13 


Energy  Losses  KK  BTUA^r 

If  Leakage  is  100%  Steam:  33,572 

If  Leakage  is  100%  Condensate:  8,430 

Assumes  water  temp  of  50  °F,  h|  =  18.1  BTU/LB 


%  Total  Fuel 

55.4% 

13.9% 

;  Fuel  Oil  at 


138,700 


Steam  Plant  103-6 
KK  BTU/Yr  %  Total  Fuel 

14,730  40.8% 

3,752  10.4% 

BTU/Gallon 


Based  on  field  observations,  it  appears  that  most  of  the  makeup  water  loss  is  composed  of 
condensate  that  is  not  returned  to  the  central  plants.  There  are  only  a  few  steam  leaks. 
Conservatively,  then,  assume  10%  of  the  losses  in  the  Industrial  and  Ordnance  Areas  are  from 
condensate.  Blowdown  is  included  in  makeup  water  requirements  and  constitutes  about  2%  of  the 
total  steam  flow.  This  use  is  subtracted  from  the  loss  calculations  below.  The  annual  energy  savings 
from  repairs  to  the  distribution  systems  are: 


Industrial  Area 

Ordnance  Area 

Steam  Plant  Bldg  13 

Steam  Plant  103-6 

Energy  Losses 

KK  BTU/Yr 

KK  BTU/Yr 

Loss  from  Steam  Leakage 

3,357 

1,473 

Loss  from  Condensate  Leakage 

7,587 

3,377 

Thermal  Losses 

10,944 

4,850 

Boiler  Plant  Efficiency 

67.2% 

65.6% 

Makeup  Water  Fuel  Uses 

16,290 

7,396 

Blowdown  Loss  (2%  of  fuel  input) 

1,213 

721 

Leakage  Fuel  Losses  (No  2  Fuel  Oil)  15,077 

6,675 

Significant  additional  losses  occur  from  poorly  insulated  steam  and  condensate  lines.  Leakage  of 
steam  and  condensate  has  wetted  the  insulation  (if  present)  to  such  an  extent  that  little  insulating 

value  remains. 

Energy  Savings  from  Piping  Insulation  Losses 

Existing  piping  is  deteriorated  and  leaks  have  destroyed  the  value  of  insulation  installed  on  existing 
piping.  Insulation  thermal  losses  are  determined  for  existing  and  proposed  future  piping  systems. 

Detailed  calculations  follow.  Results  are  summarized  here: 

Industrial  Area 

Ordnance  Area 

Energy  Savings 

Steam  Plant  Bldg  13 

Steam  Plant  103-6 

KK  BTU/Yr 

KK  BTU/Yr 

Load  Saved  (Heating  Season  Only) 

5,809 

6,475 

Boiler  Plant  Efficiency 

67.2% 

65.6% 

Insulation  Savings  (No  2  Fuel  Oil) 

8,646 

9,875 

Total  Fuel  Oil  Savings 

23,723 

16,549 
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Operation  and  Maintenance  Cost  Savings 


The  proposed  new  piping  systems  will  reduce  operation  and  maintenance  costs  significantly.  Cost 
savings  for  each  area  are  determined  below. 

Ordnance  Area 

Proposed  piping  replacements  will  be  predominantly  above  ground.  Installation  above  ground  should 
reduce  the  magnitude  chronic  breaks  experienced  along  certain  stretches  of  piping.  Repairs  will  be 
performed  on  piping  without  having  to  either  dig  up  conduit  sections  or  to  enter  manholes. 

With  the  newly  enforced  confined  space  entry  procedures,  limiting  access  requirements  into 
manholes  should  significantly  reduce  costs  as  an  extra  worker  will  not  be  required  to  be  present  to 
assist  in  evacuations. 

Overall,  the  piping  replacements  in  the  Ordnance  Area  are  expected  to  save  about  3/4  of  present 
maintenance  costs  according  to  maintenance  supervisors.  During  the  last  year  for  which  records  are 
available,  about  4,300  hours  per  year  were  spent  on  preventive  maintenance,  service  calls  and  on  major 
repairs.  Based  on  a  steamfitter  rate  of  $42.33  per  Hour  and  helper  rate  of  $31 .63  (Means  Steamfitter  & 
Helper,  location  adjusted)  and  3/4  of  the  total  maintenance  hours,  savings  are  expected  to  total; 

4,300  hours  year  X  3/4  X  $36.98  per  hour  =  $119,261  per  year,  including  overhead. 

Industrial  Area 

Industrial  area  steam  leaks  and  condensate  piping  breaks  create  a  chronic  problem  for  the 
maintenance  staff.  Service  calls  to  repair  the  distribution  system  seem  to  be  a  daily  occurrence. 

The  proposed  repairs  will  replace  most  of  the  fiber  reinforced  plastic  (FRP)  piping  used  for 
condensate  return  from  the  housing  area.  Repairs  have  been  frequent  because  the  piping  is 
damaged  every  time  steam  bypasses  a  trap  and  enters  the  FRP  piping  inadvertently.  The  piping  is 
not  rated  for  service  above  250°F.  One  incedent  of  100  psig  steam  entering  FRP  condensate  piping 
exposes  the  material  to  a  temperature  of  at  least  340°F. 

Other  repairs  proposed  will  consolidate  steam  and  condensate  piping  into  the  shallow  concrete  trench 
system.  Repairs  to  the  condensate  piping,  currently  direct  buried,  will  be  made  more  accessible  (and 
less  expensive). 

Overall,  the  piping  replacements  in  the  Industrial  Area  are  expected  to  save  about  3/4  of  present 
maintenance  costs  according  to  maintenance  supervisors.  During  the  last  year  for  which  records  are 
available,  about  3,700  hours  per  year  were  spent  on  preventive  maintenance,  service  calls  and  on  major 
repairs.  Based  on  a  steamfitter  rate  of  $42.33  per  Hour  and  helper  rate  of  $31 .63  (Means  Steamfitter  & 
Helper,  location  adjusted)  and  3/4  of  the  total  maintenance  hours,  savings  are  expected  to  total: 

3,700  hours  year  x  3/4  x  $36.98  per  hour  =  $102,620  per  year,  including  overhead. 
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MHB8toMHB9-1  STM  UG  Conduit  4  30  163.8  57.7  3,183  13.9 

Note;  Current  placement  is  buried  conduit  systems  in  very  poor  repair. 

Total  Thermal  Loss  Load  Saved  from  Replacing  Piping  (KK  BTU/Year)  6,475 

Boiler  Plant  Efficiency  55  50^ 

Fuel  Oil  Savings  of  Piping  Thermal  Losses  (kk  BTU/Year)  9,875 


OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.52 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG . F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  1=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

HEAT  GAIN 

OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

o 

o 

705.7 

1773.4 

338.0 

0.0 

0.5 

98.2 

148.9 

67.0 

86.1 

1.0 

64.3 

69.7 

48.0 

90.9 

1.5 

51.0 

43.1 

41.0 

92.8 

2.0 

43.8 

30.3 

37.5 

93.8 

2.5 

39.2 

22.9 

35.5 

94.5 

3.0 

35.9 

18.2 

34.0 

94.9 

3.5 

33.4 

15.0 

33 . 0 

95.3 

4.0 

31.5 

12.6 

32.5 

95.5 

RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.755 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 
TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

799.0 

1739.1 

338.0 

0.0 

0.5 

109.5 

151.8 

68.5 

86.3 

1.0 

70.7 

71.9 

49.0 

91.2 

1.5 

55.7 

44.7 

42.0 

93.0 

2.0 

47.5 

31.5 

38.0 

94 . 1 

2.5 

42.2 

23.9 

36.0 

94.7 

3.0 

38.6 

19.0 

34.5 

95.2 

3.5 

35.8 

15.6 

33.5 

95.5 

4.0 

33.7 

13.2 

33.0 

95.8 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.221 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 
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INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft ^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  .2 
SURFACE  EMITTANCE  =? 


INSULATION 

HEAT  GAIN 

OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

0.0 

647.8 

1114 . 0 

338 . 0 

0.0 

0.5 

120.9 

143.3 

89.0 

81.3 

1.0 

79.4 

71.9 

61.0 

87.7 

1.5 

62.6 

45.8 

50.0 

90.3 

2.0 

53.3 

32.7 

44 . 0 

91.8 

2.5 

47.3 

25.0 

40.5 

92.7 

3.0 

43.0 

20.0 

38.0 

93.4 

3.5 

39.9 

16.5 

36.5 

93.8 

4.0 

37.4 

14 . 0 

35.0 

94.2 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 

OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.221 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 


INSULATION, 

CONDUCTIVITY 

AT  TMl,  Btu-in  /ft^2 

hr 

F  =?  .31 

INSULATION, 

CONDUCTIVITY 

AT  TM2,  Btu-in  /ft''2 

hr 

F  =?  .36 

PIPE  ORIENTATION  (  l=HORIZONTAL ,  1 

= VERTICAL  ) 

=  ? 

1 

AMBIENT  AIR 

TEMPERATURE, 

DEG.  F  =? 

23.5 

WIND  SPEED, 

MPH  =?  3 .3 

SURFACE  EMITTANCE  =?  .2 

INSULATION 

HEAT  GAIN  OR  LOSS 

SURFACE 

INSULATION 

•  THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

0.0 

979.8 

1685 . 0 

338.0 

0.0 

0.5 

131.7 

156.2 

70 . 5 

86.6 

1.0 

83.3 

75.4 

50.5 

91.5 

1.5 

64.6 

47.3 

43.0 

93.4 

2.0 

54.6 

33 . 5 

39.0 

94.4 

2.5 

48.2 

25.5 

37.0 

95.1 

3.0 

43.7 

20.3 

35.5 

95.5 

3.5 

40.4 

16.7 

34.5 

95.9 

4 . 0 

37.8 

14.1 

33.5 

96.1 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.672 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  1=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 
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INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
( deg .  F ) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

1150.3 

1644.3 

338.0 

0.0 

0.5 

152.9 

159.1 

72 . 0 

86.7 

1.0 

95.3 

77.9 

51.5 

91.7 

1.5 

73.2 

49.3 

44 . 0 

93.6 

2.0 

61.2 

35.1 

40.0 

94.7 

2.5 

53.7 

26.7 

37.5 

95.3 

3.0 

48.5 

21.4 

36 . 0 

95.8 

3.5 

44.6 

17.6 

35.0 

96.1 

4.0 

41.6 

14.9 

34.0 

96.4 

RERUN  PROGRAM  (  1  = 

YES,  0  =  NO 

)  ?  1 

PIPING  SYSTEM  LAYOUT  {  1=  ABOVEGROUND,  2-UNDERGROUND  )  ==?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  -?  3.284 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  -?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft"2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  1-HORIZONTAL,  2-VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  -?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

1376.2 

1600.7 

338.0 

0.0 

0.5 

181.5 

161.9 

73.5 

86.8 

1,0 

111.4 

80.5 

52.5 

91.9 

1.5 

84.5 

51.4 

44.5 

93.9 

2.0 

70.2 

36.8 

40.5 

94.9 

2.5 

61.1 

28.2 

38.0 

95.6 

3.0 

54.8 

22.5 

36.5 

96.0 

3.5 

50.2 

18.6 

35 . 5 

96.4 

4.0 

46.6 

15.8 

35.0 

96.6 

RERUN  PROGRAM  {  1  = 

YES,  0  =  NO 

)  ?  1 

PIPING  SYSTEM  LAYOUT  (  1 -ABOVEGROUND ,  2 -UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  4.263 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  -  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft"2  hr  F  =?  .36 
PIPE  ORIENTATION  {  1-HORIZONTAL,  2-VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  -?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  -?  .2 

INSULATION  HEAT  GAIN  OR  LOSS  SURFACE  INSULATION 

THICKNESS  BTU/hr  BTU/hr  TEMPERATURE  EFFICIENCY 

(inches)  per  lin.ft  per  sq.ft  (deg.  F)  (percent) 


0.0  1727.6  1548.0  338.0  0.0 
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0.5 

226.9 

164.7 

75.5 

86 . 9 

o 

1— 1 

136.8 

83.5 

54 . 0 

92.1 

1,5 

102.5 

53.9 

46 . 0 

94.1 

2.0 

84.1 

38.9 

41.5 

95.1 

2.5 

72.6 

29.9 

39.0 

95.8 

3.0 

64.6 

24.1 

37.5 

96.3 

3.5 

58.8 

19.9 

36.5 

96.6 

4.0 

54.3 

16.9 

35.5 

96.9 

RERXJN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  l=ABOVEGROUND ,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  5.305 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft"2  hr  F  =?  .31 
INSXH3ATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  1=HORIZONTAL,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 
{ inches ) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

2091.4 

1505.9 

338.0 

0.0 

0.5 

274.8 

166.5 

77.5 

86.9 

1.0 

163 . 7 

85.6 

55.5 

92.2 

1.5 

121.3 

55.8 

47 . 0 

94.2 

2.0 

98.7 

40.5 

42.5 

95.3 

2.5 

84.6 

31.4 

40.0 

96 . 0 

3.0 

74.9 

25.3 

38.5 

96.4 

3.5 

67.7 

21.0 

37.0 

96.8 

4.0 

62.3 

17.9 

36.5 

97.0 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1 = ABOVEGROUND ,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  6.345 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  {  1=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

2446.4 

1472.7 

338 . 0 

0.0 

0.5 

322.3 

167.6 

78.5 

86.8 

1.0 

190.3 

87.1 

56.5 

92.2 

1.5 

140.0 

57.2 

48 . 0 

94.3 

2.0 

113.2 

41.8 

43.5 

95.4 

2.5 

96.5 

32.5 

40.5 

96.1 

3.0 

84.9 

26.3 

39.0 

96.5 

C-15 

3.5 

4.0 


76 . 5 
70 . 1 


21.9 

18.7 


38 . 0 
37 . 0 


96.9 

97.1 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  8.303 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft"2  hr  F  =?  .36 
PIPE  ORIENTATION  {  l=HORIZONTAL ,  2=VERTICAL  )  =:?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

3097.8 

1425.1 

338.0 

0.0 

0.5 

411.1 

168.8 

80.5 

86 . 7 

1.0 

240.2 

89.0 

58 . 0 

92.2 

1.5 

174 . 9 

59.1 

49.0 

94.4 

2.0 

140.2 

43.5 

44.5 

95.5 

2.5 

118 . 5 

34.0 

41 . 5 

96.2 

3.0 

103.6 

27.7 

40 . 0 

96.7 

3.5 

92.8 

23.2 

38.5 

97.0 

4.0 

84.5 

19.8 

38 . 0 

97.3 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1  =  ABOVEGROUND ,  2 ^UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.136 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft'"2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft "2  hr  F  =?  .36 
PIPE  ORIENTATION  {  l=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

264.7 

890.1 

200 . 0 

0.0 

0.5 

43.5 

77.7 

48.0 

83.6 

1.0 

29.6 

36.0 

37.0 

88.8 

1.5 

24.0 

22.2 

33.0 

90.9 

2.0 

20.9 

15.6 

31.0 

92.1 

2.5 

18.9 

11.8 

30.0 

92.9 

3.0 

17.5 

9.4 

29.0 

93.4 

3.5 

16.4 

7.7 

28.5 

93.8 

4.0 

15.5 

6.5 

28.0 

94.1 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1 = ABOVEGROUND ,  2 ^UNDERGROUND  )  =?  1 
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OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.469 
SERVICE  TEMPERATURE,  DEG,  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft ^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL ,  2=VERTICAL  )  :=?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

329.4 

856.4 

200.0 

0.0 

0.5 

52.3 

80.9 

49.0 

84.1 

1.0 

34.7 

38.2 

38 . 0 

89.5 

1.5 

27.8 

23 , 7 

33 . 5 

91.6 

2,0 

23.9 

16.7 

31.5 

92.7 

2.5 

21.4 

12 . 7 

30.5 

93.5 

3.0 

19.7 

10,1 

29.5 

94.0 

3.5 

18.4 

8.3 

29.0 

94.4 

4.0 

17.3 

7.0 

28.5 

94.7 

RERUN  PROGRAM  (  1  = 

YES,  0  =  NO 

)  ?  1 

PIPING  SYSTEM  LAYOUT  (  1 = ABOVEGROUND ,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.7 
SERVICE  TEMPERATURE,  DEG.  F  =?  200+100 

o  from  start 

SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=:HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 
( inches ) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

373 . 0 

838.0 

200.0 

0.0 

0.5 

58.3 

82.5 

50.0 

84.4 

1.0 

38.2 

39.4 

38.5 

89.8 

1.5 

30.3 

24.6 

34.0 

91.9 

2.0 

25.9 

17.4 

32.0 

93 . 0 

2.5 

23.1 

13.2 

30.5 

93.8 

3.0 

21.2 

10.5 

29.5 

94.3 

3.5 

19.7 

8.6 

29.0 

94.7 

4.0 

18.5 

7.3 

28.5 

95.0 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1 = ABOVEGROUND ,  2 = UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.157 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
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IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  BtU-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

456.9 

809.1 

200.0 

0.0 

0.5 

70.1 

84.8 

51.0 

84 . 7 

1.0 

45.0 

41.3 

39.5 

90.2 

1.5 

35.2 

26.0 

35.0 

92.3 

2.0 

29.8 

18.5 

32.5 

93.5 

2.5 

26.4 

14.1 

31.0 

94.2 

3.0 

24.0 

11.2 

30.0 

94.8 

3.5 

22.2 

9.3 

29.5 

95.1 

4.0 

20.8 

7.8 

29.0 

95.5 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.672 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft''2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

548.7 

784.3 

200.0 

0.0 

0.5 

83.3 

86.6 

52.0 

84 . 8 

1.0 

52.5 

42.9 

40.0 

90.4 

1.5 

40.5 

27.3 

35.5 

92.6 

2.0 

34.0 

19.5 

33.0 

93.8 

2.5 

29.9 

14.9 

31.5 

94.5 

3.0 

27.0 

11.9 

30.5 

95.1 

3.5 

24.9 

9.8 

30.0 

95.5 

4.0 

23.2 

8.3 

29.5 

95.8 

RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  3.2 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
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WIND  SPEED,  MPH  =?  3 . 3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

640.2 

764.2 

200 . 0 

0.0 

0.5 

96.6 

87.9 

53.0 

84.9 

1.0 

60.2 

44.2 

40 . 5 

90.6 

1.5 

46.0 

28.3 

36 . 0 

92.8 

2.0 

38.3 

20.3 

33.5 

94.0 

2.5 

33.4 

15.6 

32.0 

94.8 

3.0 

30.0 

12.5 

31.0 

95.3 

3.5 

27.6 

10.3 

30.0 

95.7 

4.0 

25.6 

8.7 

29.5 

96.0 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1 = ABOVE GROUND ,  2 = UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  4.163 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG . F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  3.3 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

HEAT  GAIN 

OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

0.0 

802.3 

736.2 

200.0 

0.0 

0.5 

120.8 

89.4 

54 . 0 

84.9 

1.0 

73.9 

45.8 

41.5 

90.8 

1.5 

55.7 

29.7 

36 . 5 

93.1 

2.0 

45.9 

21.5 

34.0 

94.3 

2.5 

39.7 

16.6 

32.5 

95.0 

3.0 

35.4 

13.3 

31.5 

95.6 

3.5 

32.3 

11.0 

30.5 

96,0 

4,0 

29.9 

9.4 

30.0 

96.3 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1 = ABOVEGROUND ,  2=UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.182 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG . F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  .2 
SURFACE  EMITTANCE  =?  .2 

INSULATION  HEAT  GAIN  OR  LOSS  SURFACE  INSULATION 

THICKNESS  BTU/hr  BTU/hr  TEMPERATURE  EFFICIENCY 

(inches)  per  lin.ft  per  sq.ft  (deg.  F)  (percent) 
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o 

o 

367.6 

1188 . 0 

338 . 0 

0.0 

0.5 

75.6 

132.4 

82.0 

79.4 

1.0 

52.6 

63.1 

56.0 

85.7 

1.5 

43 . 0 

39.3 

46 . 0 

88.3 

2.0 

37.6 

27.7 

41.0 

89.8 

2.5 

34 . 0 

21.0 

38.0 

90.7 

3.0 

31.5 

16.7 

35.5 

91.4 

3.5 

29.5 

13.8 

34.0 

92 . 0 

4.0 

28 . 0 

11.7 

33.0 

92.4 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.52 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG . F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  .2 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

460.6 

1157.4 

338.0 

0.0 

0.5 

90.5 

137.2 

85.0 

80.3 

1.0 

61.5 

66.7 

58.0 

86.6 

1.5 

49.6 

41.9 

47.5 

89.2 

2.0 

42.9 

29.7 

42.0 

90.7 

2.5 

38.5 

22.6 

39.0 

91.6 

3.0 

35.4 

18.0 

36.5 

92.3 

3.5 

33.1 

14.8 

35.0 

92.8 

4.0 

31.2 

12.5 

34.0 

93.2 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  l=ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.755 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft'‘2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  .2 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

524.0 

1140.6 

338.0 

0.0 

0.5 

100.8 

139.7 

86.5 

80.8 

1.0 

67.6 

68.7 

59.5 

87.1 

1.5 

54.0 

43.4 

48.5 

89.7 

2.0 

46.4 

30,8 

43.0 

C-20 

91.1 

2.5 

41.5 

23.5 

39.5 

92.1 

3.0 

38 . 0 

18 . 7 

37 . 0 

92 . 7 

3.5 

35.4 

15.4 

35.5 

93.2 

4.0 

33.3 

13.1 

34 . 5 

93.6 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1 = ABOVEGROUND ,  2=UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.221 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft*2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft"2  hr  F  =?  .36 
PIPE  ORIENTATION  {  l=HORIZONTAL,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  .2 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

HEAT  GAIN 

OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

{deg.  F) 

(percent) 

0.0 

647.8 

1114 . 0 

338 . 0 

0.0 

0.5 

120.9 

143.3 

89.0 

81.3 

1.0 

79.4 

71.9 

61.0 

87.7 

1.5 

62.6 

45.8 

50 . 0 

90.3 

2.0 

53.3 

32.7 

44.0 

91.8 

2.5 

47.3 

25.0 

40.5 

92.7 

3.0 

43.0 

20.0 

38.0 

93.4 

3.5 

39.9 

16.5 

36.5 

93.8 

4.0 

37.4 

14.0 

35.0 

94.2 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.672 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 


INSULATION, 

CONDUCTIVITY 

AT  TMl,  Btu-in  /ft*2 

hr 

F  =?  .31 

INSULATION, 

CONDUCTIVITY 

AT  TM2,  Btu-in  /ft^2 

hr 

F  =?  .36 

PIPE  ORIENTATION  (  l=HORIZONTAL ,  2- 

=VERTICAL  ) 

1 

AMBIENT  AIR 

TEMPERATURE , 

DEG.  F  =? 

23.5 

WIND  SPEED, 

MPH  =?  .2 

SURFACE  EMITTANCE  =?  .2 

INSULATION 

HEAT  GAIN  OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

0.0 

765.3 

1094.1 

338.0 

0.0 

0.5 

140.1 

145.8 

90.5 

81.7 

1.0 

90.7 

74.2 

62.5 

88.1 

1.5 

70.8 

47.7 

51.0 

90.8 

to 

o 

59.8 

34.2 

45.0 

92.2 

2.5 

52.7 

26.2 

41.5 

93.1 

3.0 

47.7 

21.0 

39.0 

93.8 

3.5 

44 . 0 

17.4 

37.0 

94.2 

4.0 

41.1 

14 . 7 

36.0 

94 , 6 

(  1  =  YES,  0  =  NO  )  ?  1 
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RERUN  PROGRAM 


PIPING  SYSTEM  LAYOUT  (  1  =  ABOVEGROUND ,  2  =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  -?  3.284 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 

IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 

ASSUMED  SURFACE  TEMPERATURE,  DEG . F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 

INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 

PIPE  ORIENTATION  (  l=HORIZONTAL,  2=VERTICAL  )  =?  1 

AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 

WIND  SPEED,  MPH  =?  .2 

SURFACE  EMITTANCE  =?  .2 


INSULATION 

HEAT  GAIN  OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

0.0 

922.2 

1072.7 

338.0 

0.0 

0.5 

166.0 

148.0 

92.5 

82.0 

1.0 

105.8 

76.5 

64.0 

88.5 

1.5 

81.6 

49.6 

52.5 

91.1 

2.0 

68.4 

35.8 

46.0 

92.6 

2.5 

59 . 8 

27.6 

42.5 

93.5 

3 . 0 

53.9 

22.2 

40.0 

94.2 

3.5 

49.5 

18.4 

38.0 

94.6 

4.0 

46.0 

15.6 

36.5 

95.0 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO 

)  ?  1 

PIPING  SYSTEM  LAYOUT  { 

=ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 

OUTER  DIAMETER  OF  PIPE,  : 

INCHES  =?  4 

.263 

SERVICE  TEMPERATURE,  DEG 

.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  = 

SERVICE  TEMPERATURE 

IF  SINGLE  BURIED  PIPE  IS 

UNINSULATED 

ASSUMED  SURFACE  TEMPERATURE,  DEG.F 

=  ?  225 

INSULATION, 

CONDUCTIVITY 

AT  TMl,  Btu-in  /ft" 2 

hr 

F  =?  .31 

INSULATION, 

CONDUCTIVITY 

AT  TM2,  Btu-in  /ft"2 

hr 

F  =?  .36 

PIPE  ORIENTATION  {  l=HORIZONTAL ,  2= 

VERTICAL  ) 

-7 

1 

AMBIENT  AIR 

TEMPERATURE , 

DEG.  F  =? 

23.5 

WIND  SPEED, 

MPH  =?  .2 

SURFACE  EMITTANCE  =?  .2 

INSULATION 

HEAT  GAIN  OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

o 

o 

1168.3 

1046 . 8 

338.0 

0.0 

0.5 

207.1 

150.3 

95.0 

82.3 

1.0 

129.8 

79.2 

66.0 

88.9 

1.5 

98.8 

52.0 

54 . 0 

91.5 

2.0 

81.8 

37.8 

47.5 

93.0 

2.5 

71.0 

29.3 

43.5 

93.9 

3.0 

63.5 

23.6 

41.0 

94.6 

3.5 

57.9 

19.6 

39.0 

95.0 

4.0 

53.6 

16.7 

37.5 

95.4 

RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 


PIPING  SYSTEM  LAYOUT  (  1  =  ABOVEGROUND ,  2 ^UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  5.305 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
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ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 


INSULATION, 

CONDUCTIVITY 

AT  TMl,  Btu-in  /ft^2 

hr 

F  =?  .31 

INSULATION, 

CONDUCTIVITY 

AT  TM2,  Btu-in  /ft^2 

hr 

F  =?  .36 

PIPE  ORIENTATION  (  l=HORIZONTAL,  2 

= VERTICAL  ) 

=  ? 

1 

AMBIENT  AIR 

TEMPERATURE , 

DEG.  F  =? 

23 . 5 

WIND  SPEED, 

MPH  =?  .2 

SURFACE  EMITTANCE  =?  .2 

INSULATION 

HEAT  GAIN  OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

0.0 

1425.1 

1026.1 

338.0 

0.0 

0.5 

250.5 

151.8 

96.5 

82.4 

1.0 

155.1 

81.1 

67.5 

89.1 

1.5 

116.8 

53.7 

55.5 

91.8 

2.0 

95.9 

39.4 

49.0 

93.3 

2.5 

82.7 

30 . 7 

44.5 

94.2 

3.0 

73.5 

24.8 

42.0 

94.8 

3.5 

66.7 

20.7 

40.0 

95.3 

4.0 

61.4 

17.6 

38.5 

95.7 

RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  6.345 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 


INSULATION, 

CONDUCTIVITY 

AT  TMl,  Btu-in  /ft^2 

hr 

F  =?  .31 

INSULATION, 

CONDUCTIVITY 

AT  TM2,  Btu-in  /ft^2 

hr 

F  =?  .36 

PIPE  ORIENTATION  (  l=HORIZONTAL,  2 

=VERTICAL  ) 

=  7 

1 

AMBIENT  AIR 

TEMPERATURE , 

DEG.  F  =? 

23.5 

WIND  SPEED, 

MPH  =?  .2 

SURFACE  EMITTANCE  =?  .2 

INSULATION 

HEAT  GAIN  OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

0.0 

1677,5 

1009.9 

338 . 0 

0.0 

0.5 

293.5 

152.6 

98.0 

82.5 

1.0 

180.1 

82.4 

69.0 

89.3 

1.5 

134 . 7 

55.0 

56.5 

92.0 

2.0 

109.9 

40.6 

49.5 

93.4 

2.5 

94.2 

31.7 

45.5 

94.4 

3.0 

83.3 

25.8 

42.5 

95.0 

3.5 

75.3 

21.5 

40.5 

95.5 

4.0 

69.1 

18.4 

39.0 

95.9 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  8.303 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  .2 
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SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq.ft 

SURFACE 

TEMPERATURE 
(deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

2144.4 

986.5 

338.0 

0.0 

0.5 

374 . 0 

153.6 

100.0 

82.6 

1.0 

226.9 

84.1 

70.5 

89.4 

1.5 

168 . 0 

56.8 

58.0 

92.2 

2.0 

135 . 9 

42.2 

51.0 

93.7 

2.5 

115.6 

33.2 

46.5 

94.6 

3.0 

101.6 

27 . 1 

43.5 

95.3 

3.5 

91.2 

22.8 

41.5 

95.7 

4 . 0 

83.3 

19.5 

40.0 

96.1 

RERUN  PROGRAM  (  1  = 

YES,  0  =  NO 

)  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.136 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 


INSULATION, 

CONDUCTIVITY 

AT  TMl,  Btu-in  /ft"2 

hr 

F  =?  .31 

INSULATION, 

CONDUCTIVITY 

AT  TM2,  Btu-in  /ft^2 

hr 

F  =?  .36 

PIPE  ORIENTATION  (  l=HORIZONTAL,  2 

=VERTICAL  ) 

=  7 

1 

AMBIENT  AIR 

TEMPERATURE , 

DEG.  F  =? 

23.5 

WIND  SPEED, 

MPH  =?  .2 

SURFACE  EMITTANCE  =?  .2 

INSULATION 

HEAT  GAIN  OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

0.0 

162.8 

547.3 

200 . 0 

0.0 

0.5 

39.9 

71.3 

57.5 

75.5 

1.0 

28.3 

34.4 

42.5 

82.6 

1.5 

23.3 

21.5 

36.5 

85.7 

2 . 0 

20.5 

15.2 

33.5 

87.4 

2.5 

18.6 

11.6 

31.5 

88.6 

3 . 0 

17.2 

9.2 

30.5 

89.4 

3.5 

16.2 

7.6 

29.5 

90.0 

4 . 0 

15.4 

6.4 

29.0 

90.6 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.469 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft"2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  .2 
SURFACE  EMITTANCE  =?  .2 

INSULATION  HEAT  GAIN  OR  LOSS  SURFACE  INSULATION 

THICKNESS  BTU/hr  BTU/hr  TEMPERATURE  EFFICIENCY 

(inches)  per  lin.ft  per  sq.ft  (deg.  F)  (percent) 
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o 

o 

204 . 1 

530.8 

200.0 

o 

o 

0.5 

47.8 

73 . 9 

59.5 

76.6 

1.0 

33.1 

36.4 

43.5 

83.8 

1.5 

26.9 

23.0 

37.5 

86.8 

2.0 

23.4 

16.3 

34.5 

88.6 

2.5 

21.1 

12.4 

32.5 

89.7 

3.0 

19.4 

9.9 

31.0 

90.5 

3.5 

18.2 

8.2 

30.0 

91.1 

4 . 0 

17.2 

6.9 

29.5 

91.6 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1 =ABOVEGROUND ,  2=UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.7 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl ,  BtU-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  .2 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

HEAT  GAIN 

OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq. 

.ft 

{ deg .  F ) 

(percent) 

0.0 

232.2 

521.8 

200.0 

0.0 

0.5 

53.2 

75.2 

60.0 

77.1 

1.0 

36.3 

37.5 

44.5 

84.4 

1.5 

29.3 

23.8 

38.0 

87.4 

2.0 

25.3 

17.0 

34.5 

89.1 

2.5 

22 . 7 

12 . 9 

32.5 

90.2 

3.0 

20.8 

10.3 

31.0 

91.0 

3.5 

19.4 

8.5 

30.5 

91.6 

o 

18.3 

7.2 

29.5 

92.1 

RERUN  PROGRAM  {  1  = 

YES ,  0  = 

NO 

)  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.157 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  .2 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN  OR  LOSS  SURFACE  INSULATION 
BTU/hr  BTU/hr  TEMPERATURE  EFFICIENCY 
per  lin.ft  per  sq.ft  (deg.  F)  (percent) 

0.0 

286.6 

507.6 

200 . 0 

0.0 

0.5 

63.8 

77.1 

61.5 

77.8 

1.0 

42 . 7 

39.2 

45.5 

85.1 

1.5 

33.9 

25.1 

39.0 

88.2 

2.0 

29.0 

18 . 0 

35.5 

89.9 

2.5 

25.9 

13.8 

33.0 

91.0 

C-25 

3.0 

23.6 

11.0 

32.0 

91.8 

3.5 

21.9 

9.1 

30.5 

92.4 

4.0 

20.6 

7.7 

30.0 

92.8 

RERUN  PROGRAM 

{  1  = 

YES,  0  =  NO  ) 

?  1 

PIPING  SYSTEM  LAYOUT  (  1 =ABOVEGROUND ,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.599 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 


INSULATION, 

CONDUCTIVITY 

AT  TMl,  Btu-in  /ft''2 

hr 

F  =?  .31 

INSULATION, 

CONDUCTIVITY 

AT  TM2,  Btu-in  /ft^2 

hr 

F  =?  .36 

PIPE  ORIENTATION  (  l=HORIZONTAL,  2 

=VERTICAL  ) 

=  ? 

1 

AMBIENT  AIR 

TEMPERATURE , 

DEG.  F  =? 

23.5 

WIND  SPEED, 

MPH  =?  .2 

SURFACE  EMITTANCE  =?  .2 

INSULATION 

HEAT  GAIN  OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

0.0 

338 . 1 

497.0 

200.0 

0.0 

0.5 

73 . 9 

78.4 

62.5 

78.2 

1.0 

48.7 

40.5 

46.5 

85 . 6 

1.5 

38.3 

26.2 

39.5 

88.7 

2.0 

32.5 

18.8 

36.0 

90.4 

2.5 

28.8 

14.5 

33.5 

91.5 

3.0 

26.1 

11.6 

32.0 

92.3 

3.5 

24.2 

9.6 

31.0 

92.9 

4.0 

22.6 

8.1 

30.5 

93.3 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 


PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  3.2 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 


INSULATION, 

CONDUCTIVITY 

AT  TMl,  Btu-in  /ft^2 

hr 

F  =?  .31 

INSULATION, 

CONDUCTIVITY 

AT  TM2,  Btu-in  /ft''2 

hr 

F  =?  .36 

PIPE  ORIENTATION  {  l=HORIZONTAL,  2 

= VERTICAL  ) 

=  ■? 

1 

AMBIENT  AIR 

TEMPERATURE, 

DEG.  F  =? 

23.5 

WIND  SPEED, 

MPH  =?  .2 

SURFACE  EMITTANCE  =?  .2 

INSULATION 

HEAT  GAIN  OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin.ft 

per  sq.ft 

(deg.  F) 

(percent) 

0.0 

406.8 

485.6 

200.0 

0.0 

0.5 

87.5 

79.6 

64 . 0 

78.5 

1.0 

56.9 

41.8 

47 . 0 

86.0 

1.5 

44.2 

27.2 

40.5 

89.1 

2.0 

37.2 

19.7 

36.5 

90.9 

2.5 

32.7 

15.2 

34.5 

92.0 

3.0 

29.5 

12.3 

32.5 

92.7 

3.5 

27.1 

10.2 

31.5 

93.3 

4.0 

25.3 

8.6 

31.0 

93.8 

RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 
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PIPING  SYSTEM  LAYOUT  (  l=ABOVEGROUND ,  2 =UNDERGROUND  )  =?  1 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  4.163 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL ,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  .2 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

HEAT  GAIN  OR  LOSS 

SURFACE 

INSULATION 

THICKNESS 

BTU/hr 

BTU/hr 

TEMPERATURE 

EFFICIENCY 

(inches) 

per  lin. 

.ft  per  sq, 

.  ft 

(deg.  F) 

(percent) 

0.0 

514.2 

471.8 

200.0 

0.0 

0.5 

109.2 

80.8 

65.0 

78.8 

1.0 

69.7 

43.2 

48.5 

86.4 

1.5 

53.5 

28.5 

41.5 

89.6 

2.0 

44.5 

20.8 

37.5 

91.3 

2.5 

38.8 

16.2 

35.0 

92.5 

3 . 0 

34.8 

13.1 

33.5 

93.2 

3.5 

31.8 

10.9 

32.0 

93.8 

4.0 

29.4 

9.2 

31.5 

94.3 

RERUN  PROGRAM  (  1 

=  YES,  0  = 

NO 

)  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.182 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
■  AVERAGE  ANNU.AL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  2 
AIR  SPACE,  INCHES  =?  .813 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  57.1 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1=  ABOVEGROUND,  2=:UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.182 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  BtU-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .813 
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SURFACE  TEMPERATURE,  DEG.  F  = 
HEAT  LOSS,  Btu/hr.ft  =  57.1 


39.5 


RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.182 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSXHJ^TED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  0 
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HEAT  GAIN  OR  LOSS  AND  SURFACE  TEMPERATURE  CALCULATIONS 


PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.182 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSXH3ATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .01 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  350.3 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.182 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  2 
AIR  SPACE,  INCHES  =?  .813 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  57.1 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.52 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSXMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft''2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  2 
AIR  SPACE,  INCHES  =?  .688 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  73.7 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.52 
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SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG . F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2 .  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  219.0 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.755 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft*2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  2 
AIR  SPACE,  INCHES  =?  .563 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  91.6 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.755 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  BtU-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  237.1 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.221 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 
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INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ff'2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft*2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2 .  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  2.5 
AIR  SPACE,  INCHES  =?  .813 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  85.4 


RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.221 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BXJRIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft*2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  269.0 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.672 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSXnATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft*2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  2.5 
AIR  SPACE,  INCHES  =?  .563 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  121.9 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.672 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft"2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
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BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  296.2 


RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2  =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  3.284 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSXnATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  3 
AIR  SPACE,  INCHES  =?  .875 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  106.4 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  3.284 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  3 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  328.9 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  3.284 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft"2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OP  PIPE,  FT  =?  3 
INStILATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 
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SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  328.9 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  4.263 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG . F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  BtU-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  3 
AIR  SPACE,  INCHES  =?  .375 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  213.7 


RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  4.263 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  3 
AIR  SPACE,  INCHES  =?  1.25 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  101.5 


RERXJN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  4.263 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/f  t''2 .  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 

AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  374.3 
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RERUN  PROGRAM 


(  1  =  YES,  0  =  NO  )  ?  1 


PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  5.305 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2 .  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  3 
AIR  SPACE,  INCHES  =?  .875 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  149.6 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  5.305 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATXHIE  =  SERVICE  TEMPERATtTRE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSUIiATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  3 
AIR  SPACE,  INCHES  =?  .875 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  149.6 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  5.305 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ff'2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  416.3 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  6.345 
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SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG . F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  3 . 5 
AIR  SPACE,  INCHES  =?  .5 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  238.4 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1 = ABOVEGROUITO ,  2 = UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  6.345 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft"2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft"2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  3.5 
AIR  SPACE,  INCHES  =?  1.825 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  105.1 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1  =ABOVEGROUND ,  2=UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  6.345 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft ^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  453.8 


RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1 = ABOVEGROUND ,  2 ^UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  8.303 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 
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INSXTLATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  3.5 
AIR  SPACE,  INCHES  =?  1.35 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  156.6 


RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  8.303 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  516.8 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVE GROUND,  2 =DNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.136 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  1.5 
AIR  SPACE,  INCHES  =?  1.313 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  23.1 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.136 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft"2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
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BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  99.7 


RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1 = ABOVEGROUND ,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.469 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft"2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  1.5 
AIR  SPACE,  INCHES  =?  1.188 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  28.2 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.469 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE ,  DEG .  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  115.4 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.7 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  1.5 
AIR  SPACE,  INCHES  =?  1.063 
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SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  32.8 


RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.7 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft*2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2 .  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  125.1 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.157 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  1.5 
AIR  SPACE,  INCHES  =?  1.813 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  27.9 


RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.157 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft"2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  142.2 
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RERUN  PROGRAM 


{  1  =  YES,  0  =  NO  )  ?  1 


PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 

OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.599 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  1.5 
AIR  SPACE,  INCHES  =?  1.563 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  34.0 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.599 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  156.8 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  {  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  3.2 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft*2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/f t''2 .  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  2 
AIR  SPACE,  INCHES  =?  1.875 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  34.8 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  3.2 
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SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  174.3 


RERUN  PROGRAM  {  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  4.163 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  2 
AIR  SPACE,  INCHES  =?  1.375 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  50.4 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  l=ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  4.163 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .1 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  198.6 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =? 
OUTER  DIAMETER  OF  PIPE,  INCHES  =? 

SERVICE  TEMPERATURE,  DEG.  F  =? 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =? 
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HEAT  GAIN  OR  LOSS  AND  SURFACE  TEMPERATURE  CALCULATIONS 


PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.755 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 

IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 

ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  1 

INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  1 

AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 

THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 

BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 

INSULATION  THICKNESS,  INCHES  =?  .01 

AIR  SPACE,  INCHES  =?  .001 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  227.5 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.221 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 

IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 

ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft*2  hr  F  =?  1 

INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  1 

AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 

THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 

BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 

INSULATION  THICKNESS,  INCHES  =?  .1 

AIR  SPACE,  INCHES  =?  .001 


.SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  240.4 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  3.284 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 

IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 

ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft"2  hr  F  =?  1 

INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft"2  hr  F  =?  1 

AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 

THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 

BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 

INSULATION  THICKNESS,  INCHES  =?  .1 

AIR  SPACE,  INCHES  =?  .001 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  265.4 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  2 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  4.263 
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SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG . F  =?  100 
INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft"2  hr  F  =?  1 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft"2  hr  F  =?  1 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .1 
AIR  SPACE,  INCHES  =?  .001 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  285.2 


RERUN  PROGRAM 


(  1  =  YES,  0  =  NO  )  ? 


PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2=UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  1.755 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG . F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft''2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .125 
AIR  SPACE,  INCHES  =?  .001 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  226.2 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  12 
OUTER  DIAMETER  OP  PIPE,  INCHES  =?  2.221 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft"2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ff'C  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .125 
AIR  SPACE,  INCHES  =?  .001 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  239.3 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  3.284 
SERVICE  TEMPERATURE,  DEG.  F  =?  200 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^'G  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu- in/f  t"'2 .  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .125 
AIR  SPACE,  INCHES  =?  .001 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  264.5 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1= ABOVEGROUND,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.221 
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SERVICE  TEMPERATURE,  DEG.  F  =?  250 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft"'2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft^2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .001 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  314.1 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  1 

PIPING  SYSTEM  LAYOUT  (  1 = ABOVEGROUND ,  2 =UNDERGROUND  )  =?  2 
OUTER  DIAMETER  OF  PIPE,  INCHES  =?  3.284 
SERVICE  TEMPERATURE,  DEG.  F  =?  338 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  225 

INSULATION,  CONDUCTIVITY  AT  TMl,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
AVERAGE  ANNUAL  SOIL  TEMPERATURE,  DEG.  F  =?  40 
THERMAL  CONDUCTIVITY  OF  SOIL,  Btu-in/ft"2.  hr  F  =?  12 
BURIAL  DEPTH  TO  CENTER  LINE  OF  PIPE,  FT  =?  3 
INSULATION  THICKNESS,  INCHES  =?  .5 
AIR  SPACE,  INCHES  =?  .001 


SURFACE  TEMPERATURE,  DEG.  F  =  39.5 

HEAT  LOSS,  Btu/hr.ft  =  492.7 


RERUN  PROGRAM  (  1  =  YES,  0  =  NO  )  ?  0 
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OUTER  DIAMETER  OF  PIPE,  INCHES  =?  2.221 
SERVICE  TEMPERATURE,  DEG.  F  =?  250 

ENTER  ASSUMED  SURFACE  TEMPERATURE  =  SERVICE  TEMPERATURE 
IF  SINGLE  BURIED  PIPE  IS  UNINSULATED 
ASSUMED  SURFACE  TEMPERATURE,  DEG.F  =?  100 

INSULATION,  CONDUCTIVITY  AT  TMl ,  Btu-in  /ft^2  hr  F  =?  .31 
INSULATION,  CONDUCTIVITY  AT  TM2 ,  Btu-in  /ft^2  hr  F  =?  .36 
PIPE  ORIENTATION  (  l=HORIZONTAL,  2=VERTICAL  )  =?  1 
AMBIENT  AIR  TEMPERATURE,  DEG.  F  =?  23.5 
WIND  SPEED,  MPH  =?  .2 
SURFACE  EMITTANCE  =?  .2 


INSULATION 

THICKNESS 

(inches) 

HEAT  GAIN 
BTU/hr 
per  lin.ft 

OR  LOSS 
BTU/hr 
per  sq. 

■  ft 

SURFACE 
TEMPERATURE 
{deg.  F) 

INSULATION 

EFFICIENCY 

(percent) 

0.0 

408.4 

702.4 

250.0 

0.0 

0.5 

83.1 

98.6 

71.0 

79.6 

1.0 

55.6 

50.3 

51.0 

86.4 

1.5 

44.2 

32.3 

43 . 0 

89.2 

2.0 

37.8 

23.2 

38.5 

90.7 

2.5 

33.6 

17.8 

36.0 

91.8 

3.0 

30.7 

14.2 

34.0 

92.5 

3.5 

28.4 

11.8 

33.0 

93 . 0 

4.0 

26 . 7 

10.0 

32.0 

93.5 

RERUN  PROGRAM  {  1  = 

YES ,  0  = 

NO 

)  ?  0 
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Appendix  D 

Boiler  Plant  Efficiency  Calculation  Methods 


Boiler  Plant  Efficiency 

Boiler  plant  efficiency  losses  are  a  combination  of  the  following  losses: 

•  Combustion  Efficiency  Losses 

•  Auxiliary  Equipment  Energy  Uses  (2%  to  6%) 

•  In-Plant  Losses  (7%  to  15%),  including: 

—  Radiation  losses  (1%  to  10%)  (See  Figure  D-1) 

—  Leaks  in  the  boiler  house  (1  %  to  5%) 

—  Equipment  condition 

—  Piping  and  tank  insulation/conduction  losses  (2%  to  5%) 

—  Blowdown  losses  (1%  to  5%) 

—  Shutdown  losses  (1%  to  4%) 

Combustion  Efiiciency 

Combustion  efficiency  can  be  determined  by  performing  a  heat  and  mass  balance  of  the  boiler.  A 
complex  methodology  includes  chemical  analyses  of  flue  gasses,  the  fuel  and  ash.  A  less 
complicated  method  involves  measuring  only  CO2  and  temperature  of  flue  gasses.  The  less 
complicated  method  gives  results  that  are  quite  comparable  to  the  complex  method. 

Combustion  efficiency  levels  were  conducted  for  oil  fired  boilers. 

Auxiliary  Equipment  Uses 

The  range  of  losses  is  from  2%  to  6%  and  includes  such  items  as  pumps,  oil  heating,  steam  tracing 
lines,  etc.  Assume  most  auxiliaries  are  power  driven.  These  levels  of  consumption  must  be 
determined  separately  since  electric  power  is  used  and  the  aim  of  these  calculations  is  to  determine 
fuel  consumption  levels.  Assume  only  10%  of  steam  energy  is  used  in  auxiliaries. 

In-Plant  Losses 

Radiation  Losses:  Use  Figure  D-1  on  the  following  sheet  for  all  boilers.  Use  a  maximum 
value  of  8%  for  these  losses,  since  the  graph  is  for  delta  T  =  50  degrees  F  and  most  boiler 
rooms  have  high  temperatures  and  stagnant  air.  Do  not  include  additional  losses  due  to  less- 
than-maximum  capacity  operations. 
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Blowdown  Losses:  Most  of  the  boiler  plants  investigated  have  manual  blowdown.  All  boilers 
are  blowdown  manually  each  operating  day.  Blowdown  occurs  for  a  period  of  about  1 
minute,  but  is  quite  variable  depending  on  the  operator.  Manual  blowdown  for  a  typical  1 
X  10^  BTUH  boiler  is  about  2%  (assuming  a  50%  load)  for  a  hot  water  boiler  as  well  as  a 
steam  boiler. 

Leaks  in  Boiler  House:  Very  few  actual  leaks  have  been  found  in  steam,  hot  water  or 
condensate  piping.  Assume  only  0.5%  for  all  installations.  Combine  with  next  item  in 
"losses"  listing. 

Conduction/Convection  Losses  from  Piping  and  Tanks:  The  following  losses  are  based  on 
a  modeled  typical  boiler  plant: 


Condition  of  Installation 

Good 

Fair 

Poor 

None 

Estimated  Loss 

1.0% 

2.0% 

2.5% 

3.5% 

Shutdown/Cvciing  Losses:  Generally  speaking,  the  more  boilers  shut  down  per  day,  the 
higher  the  losses  will  be.  Assume  the  following  demand  per  day: 


100%  Load 

3  on  Line  8  Hrs/Day 

_  _  2  On  Line  16  Hrs/Day 

1  On  Line  24  Hrs/Day 


0  4  8  12  16  20  24 

For  Plants  with  >  or  =  3  Boilers 

For  Plants  with  2  Boilers,  assume  1  on  24  Hours  per  day  and  2  on  16  Hours  per  day 
3%  Composite  Loss,  All  others  assume  2%  Losses 

Equipment  Condition:  An  allowance  of  3  %  additional  losses  is  estimated  for  those  plants  in 
poor  condition,  2%  for  those  in  fair-to-poor  conditions  and  1%  in  good  condition. 


F:\PROJ\16403U\WORD\APP-D.WPD 

950726 


a 


D-2 


EEAP  Limited  Energy  Study  of  Steam  Distribution  Systems 
Hawthorne  Army  Ammunition  Depot,  Nevada 


20.0 


No.  ol  Cooled  Furnace  Walls 
4  2  0 


.75  .81 


* 


6000  10.000  20.000 


1.0  Water  Wall  Factor 


Actual  Output  Million  8tu/hr 


.87  .90  .93  .97  1.0  Air  Cooled  Wall  Factor 


Figure  D-1 

Radiation  Loss  in  Percent  of  Gross  Heat  Input 


Source:  American  Boiler  Manufacturers  Association 
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Comparison  of  Replacement  Piping  Alternatives 
for  Ordnance  and  Industrial  Areas,  Hawthorne  Army  Ammunition  Depot 

A  typical  pipe  section  is  evaluated  for  each  area.  The  Ordnance  Area  is  an  explosives  processing  area  with 
structures  widely  separated.  All  existing  piping  is  underground.  Alternatives  evaluated  for  this  area  include 
consideration  of  both  above  and  underground  piping  replacements.  In  the  above  ground  option,  all  piping  is 
above  ground  except  at  street  and  rail  crossings.  Nominal  heights  for  above  ground  piping  is  between  2  and 
4  feet  to  the  bottoms  of  the  pipe  supports. 

The  Industrial  Area  is,  nowadays,  more  of  an  administrative  and  maintenance  yard  area.  Both  assume  the 
use  of  mineral  fiber  insulation.  All  but  a  few  sections  of  pipe  are  underground.  Existing  installations  include 
direct  buried  pipe,  pipe  in  concrete  trenches  and  some  conduit  encased  direct  buried  piping.  Only 
underground  replacement  piping  is  considered. 

Alternatives  consider  both  prefabricated  piping  systems  and  built-up  piping  systems.  The  costs  summarized 
below  are  intended  exclusively  for  comparing  one  type  of  system  against  another.  Some  cost  elements  that 
affect  all  alternatives  equally  are  not  considered. 

Ordnance  Area  Piping  System  Alternatives 

The  predominant  pipe  run  in  the  Ordnance  Area,  and  the  pipe  sizes  used  to  evaluate  alternatives,  consists  of 
an  8-inch  diameter  steam  pipe  and  a  4-inch  diameter  condensate  return  pipe.  Cost  estimates  for  comparison 
pipe  segments  follow. 

Above  Ground  Alternatives  Comparison  First  Cost  8/LF 

Alternative  A1 :  22-inch  Conduit  containing  8-inch  Schedule  40  Steam  Pipe  with  $361 .58 

2-inch  Insulation  and  4-inch  Schedule  80  Condensate  Pipe  with 

1- Inch  Insulation 

Alternative  A2:  16-inch  Conduit  containing  8-inch  Schedule  40  Steam  Pipe  with  $343.84 

2- inch  Insulation  & 

10-3/4-inch  Conduit  with  4-inch  FRP  Condensate  Pipe  with 

1- Inch  Insulation 

Alternative  A3:  16-inch  Conduit  containing  8-inch  Schedule  40  Steam  Pipe  with  $373.59 

2- inch  Insulation  & 

10-3/4-inch  Conduit  with  4-inch  Schedule  80  Condensate  Pipe 
with  1-Inch  Insulation 


Alternative  A4:  8-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation  and  $170.57 

Aluminum  Jacket  -  Built  Up  & 

4-inch  Schedule  80  Condensate  Pipe  with  1-Inch  Insulation  & 

Aluminum  Jacket  -  Built  Up 


Underground  Alternatives 


Comparison  First  Cost : 


Alternative  U1 :  22-inch  Conduit  containing  8-inch  Schedule  40  Steam  Pipe  with  $343.1 5 

2-inch  Insulation  and  4-inch  Schedule  80  Condensate  Pipe  with 
1-Inch  Insulation 


Alternative  U2:  16-inch  Conduit  containing  8-inch  Schedule  40  Steam  Pipe  with  $350.47 

2-inch  Insulation  & 

10-3/4-inch  Conduit  with  4-inch  FRP  Condensate  Pipe  with 
1-Inch  Insulation 
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Comparison  of  Replacement  Piping  Alternatives 
for  Ordnance  and  Industrial  Areas,  Hawthorne  Army  Ammunition  Depot 

Alternative  U3:  16-inch  Conduit  containing  8-inch  Schedule  40  Steam  Pipe  with  $380.22 

2-inch  Insulation  & 

10-3/4-inch  Conduit  with  4-inch  Schedule  80  Condensate  Pipe 
with  1-Inch  Insulation 

Industrial  Area  Piping  System  Alternatives 

A  common  pipe  run  in  the  Industrial  Area,  and  the  pipe  sizes  used  to  evaluate  alternatives,  consists  of  a 
4-inch  diameter  steam  pipe  and  a  3-inch  diameter  condensate  return  pipe.  Direct  burial  of  single  and  double 
pipe  conduit  are  considered.  Replacement  of  pipes  in  concrete  trenches  with  conduit  systems  and  with 
built-up  piping  is  considered.  Unlike  the  alternatives  shown  for  the  Ordnance  Area,  the  pipes  in  the  Industrial 
Area  do  not  include  allowances  for  thermal  expansion  loops;  expansion  will  be  accomodated  in  expansion 
joints.  Cost  estimates  for  comparison  pipe  segments  follow. 

Direct  Bury  Alternatives  Comparison  First  Cost  $/LF 

Alternative  DB1:  14-inch  Conduit  containing  4-inch  Schedule  40  Steam  Pipe  with  $104.95 

2-inch  Insulation  and  3-inch  Schedule  80  Condensate  Pipe  with 
1-Inch  Insulation  Direct  Bury 

Alternative  DB2:  10-3/4-inch  Conduit  containing  4-inch  Schedule  40  Steam  Pipe  $135.29 

with  2-inch  Insulation  & 

6-inch  Conduit  with  3-inch  FRP  Condensate  Pipe  with  1-Inch 
Insulation  Direct  Bury 

Alternative  DBS:  10-3/4-inch  Conduit  containing  4-inch  Schedule  40  Steam  Pipe  $125.87 

with  2-inch  Insulation  & 

8-5/8-inch  Conduit  with  3-inch  Schedule  80  Cond  Pipe  with 

1- Inch  Insulation  Direct  Bury 

Replace  Pipes  in  Existing  Concrete  Trench  Alternatives  Comparison  First  Cost  $/LF 

Alternative  CT1 :  1 4-inch  Conduit  containing  4-inch  Schedule  40  Steam  Pipe  with  $1 02.1 0 

2- inch  Insulation  and  3-inch  Schedule  80  Condensate  Pipe  with 
1-Inch  Insulation  Cone  Trench 

Alternative  CT2:  10-3/4-inch  Conduit  containing  4-inch  Schedule  40  Steam  Pipe  $130.90 

with  2-inch  Insulation  & 

6-inch  Conduit  with  3-inch  FRP  Condensate  Pipe  with  1-Inch 
Insulation  Cone  Trench 

Alternative  CT3:  10-3/4-inch  Conduit  containing  4-inch  Schedule  40  Steam  Pipe  $123.02 

with  2-inch  Insulation  & 

8-5/8-inch  Conduit  with  3-inch  Schedule  80  Cond  Pipe  with 
1-Inch  Insulation  Cone  Trench 

Aitemative  CT4:  4-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation  and  $70.57 

Aluminum  Jacket  & 

3- inch  Schedule  80  Condensate  Pipe  with  1-Inch  Insulation  & 

Aluminum  Jacket 
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Comparison  of  Replacement  Piping  Alternatives 
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Comparison  of  Repair  Costs 

Repairs  are  more  difficult,  and  costly,  for  two-pipe  conduit  systems  and  for  buried  pipe  systems.  Repairs  for 
conduit  systems  require  that  the  conduit  be  opened  up  and  the  leaking  section  replaced.  For  two-pipe 
conduit  systems,  both  pipes  are  replaced  when  one  is  found  leaking.  Repair  costs  are  similar  to  original 
installation  costs.  Repairs  to  single  pipe  conduit  systems  are  less  costly,  but  still  involve  cutting  through  and 
repairing  both  the  service  pipe  and  the  conduit.  Repairs  to  piping  in  conaete  trenches  do  not  incur  the 
expense  of  re-excavating,  nor  is  there  the  same  level  of  danger  of  acddentally  digging  into  the  pipe.  Repairs 
to  above  ground  piping  systems  are  the  least  expensive. 

Maintenance  costs  are  higher  for  systems  which  contain  FRP  piping  because  thermal  protective  devices 
installed  on  all  condensate  entries  must  be  maintained  and  defective  parts  replaced.  The  installed  cost  per  L 
of  these  protective  devices  is  expensed  twice  during  the  life  of  the  piping  to  represent  additional  maintenance 
and  repairs  required  for  these  systems.  Results  are  indicated  below. 

For  purposes  of  comparison,  frequencies  of  repair  during  a  pipe  segment's  lifetime  are  considered.  Results 
are  shown  below.  Recommended  replacement  piping  configurations  are  indicated. 


Ordnance  Area  Piping  Alternatives 


Descriptions  of  Alternatives 

$/LF 

Repairs/ 

Life 

Added 

Maint 

Overall 

Cost/LF 

Above  Ground  Alternatives 
Alternative  A1 

$361.58 

1 

$0.00 

$723.16 

Alternative  A2 

$343.84 

0.75 

$28.10 

$629.82 

Alternative  A3 

$373.59 

0.5 

$0.00 

$560.38 

Alternative  A4 

$170.57 

0.25 

$0.00 

$213.22  ^ 

^  Predominant 

Underground  Alternatives 
Alternative  U1 

$343.15 

1 

$0.00 

$686.30 

Alternative  U2 

$350.47 

0.75 

$28.10 

$641.43 

Alternative  U3 

$380.22 

0.5 

$0.00 

$570.34  ^ 

—For  Road  &  Rail  Crossings 

industrial  Area  Pioina  Alternatives 

Descriptions  of  Alternatives  $/LF 

Repairs/ 

Life 

Added 

Maint 

Overall 

Cost/LF 

Direct  Bury  Alternatives 
Alternative  DB1 

$104.95 

1 

$0.00 

$209.91 

Alternative  DB2 

$135.29 

0.75 

$70.26 

$307.02 

Alternative  DB3 

$125.87 

0.5 

$0.00 

$188.80 

Replace  Pipes  in  Existing  Concrete  Trench  Alternatives 


Alternative  CT1 

$102.10 

1 

$0.00 

$204.20 

Alternative  CT2 

$130.90 

0.75 

$70.26 

$299.33 

Alternative  CT3 

$123.02 

0.5 

$0.00 

$184.53 

Alternative  CT4 

$70.57 

0.25 

$0.00 

$88.22 
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CONSTRUCTION  COST  ESTIMATE 


Date  Prepared 

July  1995 


I  Project  No.  Basis  for  Estimate 


EC  IP  Modernize  Ordnance  Area  Steam  Distribution  |  PN>421 66 


Location  Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Ordnance  Area  -  Alternatives 


Estimator 


Quantity 


DLN 


Labor 


■Code  A  (no  design  competed) 


Checked  By 


Material 


Above  Ground  Replacement  Piping  Alternatives 


Alternative  A1:  22-inch  Conduit  containing  8-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation 
and  4-inch  Schedule  80  Condensate  Pipe  with  1-Inch  Insulation 


3.715 


1.263 


0.762 


1177.497 


400.371 


241.554 


136.00 


Material  &  Labor  Included 


$16,116 


$4,207 


Piping  Material  Cost  (Prefabricated)  |  317  LF  I  -  I  -  |  $81.00 


Installation:  22-inch  Conduit  Casing  317  LF 


Installation:  8-inch  Steam  Pipe  317  LF 


Installation:  4-inch  Condensate  Pipe  317  LF 


Elbows  for  Expansion  Loop:  8&4-inchDia  4  EA  |  34.00|  136.001  $552  |  $2,208 


Supports  (see  separate  estimate.  Page  G-56)  12  EA 


Subtotal  (250  LF  Typical  Pipe  Section  including  Expansion  Loo 


Alternative  A1:  Equivalent  Unit  Cost  per  Linear  Foot 


Alternative  A2:  16-inch  Conduit  containing  8-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation 
10-3/4-inch  Conduit  with  4-inch  FRP  Condensate  Pipe  with  1-Inch  Insulation 


Steam  Piping  Material  Cost  (Prefabricated)  317  LF  -  -  $50.84 


Cond  Piping  Material  Cost  (Prefabricated)  317  LF  -  -  $13.27 


Installation:  16-inch  Conduit  Casing  317  LF 


Installation:  10-3/4-inch  Conduit  Casing  317  LF 


Installation:  8-inch  Steam  Pipe  317  LF 


Installation:  4-inch  Condensate  Pipe  317  LF 


Elbows  for  Expansion  Loop:  8  -inch  Dia  4  EA 


Elbows  for  Expansion  Loop:  4 -inch  Dia  4  EA 


Condensate  System  Protective  Device  1  EA 


Supports  (see  separate  estimate.  Page  G-56)  12  EA 


Subtotal 


Alternative  A2:  Equivalent  Unit  Cost  per  Linear  Foot 


Alternative  A3:  16-inch  Conduit  containing  8-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation 

10-3/4-inch  Conduit  with  4-inch  Schedule  80  Condensate  Pipe  with  1-Inch  Insulation 


Steam  Piping  Material  Cost  (Means)  317  LF 


Cond  Piping  Material  Cost  (Means)  317  LF 


Installation:  16-inch  Conduit  Casing  317  LF 


Installation:  10-3/4-inch  Conduit  Casing  317  LF 


Installation:  8-inch  Steam  Pipe  317  LF 


Installation:  4-inch  Condensate  Pipe  317  LF 


Elbows  for  Expansion  Loop:  8  -inch  Dia  4  EA 


Elbows  for  Expansion  Loop:  4 -inch  Dia  4  EA 


Supports  (see  separate  estimate.  Page  G-56)  12  EA 


Subtotal 


Alternative  A3:  Equivalent  Unit  Cost  per  Linear  Foot 


$25,677 


$33,111 


$11,258 


$6,792 


$6,032 


760.8 


475.5 


400.371 


107.78 


84.00  $384 


48.00  $74.33 


59.6371  59.637271  $1,836 


2.400 


1.500 


1.263 


0.340 


21.00 


12.00 


$1,536 


$297 


$1,836 


Material  &  Labor  Included 


$50.84 

$16,116 

$33.10 

$10,493 

2.400 


1.500 


1.263 


.762 


21.00 


14.00 


760.8 


475.5 


400.371 


241.554 


84.00 


56.00 


$90,395 


$361.58 


$16,116 


$4,207 


$21,394 


$13,371 


iliMi 


$3,031 


$3,898 


$1,647 


$3,513 


$7,524 


$343.84 


msm 


$10,493 


$21,394 


$11,258 


$6,792 


$1,536 


Material  &  Labor  Included 


$2,551 


$93,397 


$373.59 


Note:  Costs  include  allowances  for  expansion  loops.  These  estimates  are  for  selection  purposes  only. 
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Revised  September  1995 


CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Project 

EClP  Modernize  Ordnance  Area  Steam  Distribution 

Project  No. 

PN-42166 

Basis  for  Estimate 

Code  A  (no  design  competed) 

Location  Hawthome  Army  Ammunition  Depot,  Nevada 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

Ordnance  Area  -  Alternatives 

Estimator 

DLN 

Checked  By 

BIN 

Line  item 

Quantity 

Labor 

Material 

Total 

Cost 

No. 

Units 

ISi99 

rail 

MH 

Total 

Alternative  A4:  8-inch  Schedule  40  Steam  Pipe  with  2-inch 
4-inch  Schedule  80  Condensate  Pipe  with  1 

Insulation  and  Alum 
-Inch  Insulation  &  A 

inum  Jacket  -  Built  Up  & 
uminum  Jacket  •  Built  Up 

Steam  Pipe:  8-inch  Schedule  40  Welded 

317 

LF 

$21.39 

$6,782 

$26.60 

$8,432 

$15,214 

Cond  Pipe:  4-inch  Schedule  80  Welded 

317 

LF 

$13.54 

$4,291 

$12.76 

$4,045 

$8,336 

Steam  Insulation:  8-inch  Pipe,  2-inch  Thick 

335 

LF 

$5.05 

$1 ,692 

$3.79 

$1,270 

$2,962 

Cond.  Insulation:  4-inch  Pipe,  1-inch  Thick 

335 

LF 

$2.69 

$901 

$1.21 

$404 

$1,305 

Aluminum  Jacket  - 10  ga.  steam  &  Cond 

1316 

SF 

$3.36 

$4,420 

$0.42 

$553 

$4,973 

Elbow  90*  8-inch  Welded  Steel  Schedule  40 

4 

EA 

$177 

$709 

$77 

$308 

$1,017 

Elbow  90*  4-inch  Welded  Steel  Schedule  80 

4 

EA 

$119 

$477 

$25 

$100 

$577 

Elbow  45*  8-inch  Welded  Steel  Schedule  40 

2 

EA 

$177 

$354 

$55 

$109 

$463 

Elbow  45*  4-inch  Welded  Steel  Schedule  80 

2 

EA 

$119 

$238 

$18 

$35 

$273 

Supports  (see  separate  estimate,  Page  G-56) 

12 

EA 

Material  &  Labor  Included 

$7,524 

Subtotal 

$42,643 

Alternative  A4:  Equivalent  Unit  Cost  per  Linear  Foot 

$170.57 

Note:  Costs  include  allowances  for  expansion  loops.  These  estimates  are  for  selection  purposes  only. 
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Revised  September  1995 


CONSTRUCTION  COST  ESTIMATE 


Project 

ECIP  Facility  Energy  Improvements 


Location  Hawthome  Army  Ammunition  Depot,  Nevada 


Engineer*Architect 

Keller  &  Gannon 


Drawing  No. 

Ordnance  Area  -  Alternatives 


Date  Prepared  Sheet 

July  1995  1 


Project  No.  I  Basis  for  Estimate 


Code  A  (no  design  competed) 


I  Estimator  Checked  By 

DLN  BIH 


Quantity _ Labor _ Material 

Line  Item  No  Unit  MH  or$  Total  Per  Total 

_  Units  Meas.  Per  Unit  MH  Unit  Total  Cost 


Underground  Replacement  Piping  Alternatives 


Alternative  U1:  22-inch  Conduit  containing  8-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation 
and  4-inch  Schedule  80  Condensate  Pipe  with  1-Inch  Insulation 


$81.00  $25,677 


1177.5 


Piping  Material  Cost  (Prefabricated) 

317 

LF 

Installation:  22-inch  Conduit  Casing 

317 

LF 

Installation:  8-inch  Steam  Pipe 

317 

LF 

Installation:  4-inch  Condensate  Pipe 

317 

LF 

Elbows  for  Expansion  Loop:  8  &  4  -inch  Dia 

4 

EA 

Pipe  Trench  Excavation/Backfill/Restoration 

317 

LF 

Steam  Pits  (Manholes)  1  per  250  LF  Minimum 

1 

EA 

0.7621  241.55 


34.00  136.00 


$9.20  $2,916 


$1,450  I  $1,450  I  $4,816  I  $4,816 


Alternative  U1:  Equivalent  Unit  Cost  per  Linear  Foot 


Alternative  U2:  16-inch  Conduit  containing  8-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation 
10-3/4-inch  Conduit  with  4-inch  FRP  Condensate  Pipe  with  1-Inch  Insulation 


$50.84  $16,116 


$13.27  $4,207 


Steam  Piping  Material  Cost  (Prefabricated) 

317 

LF 

Cond  Piping  Material  Cost  (Prefabricated) 

317 

LF 

Installation;  16-inch  Conduit  Casing 

317 

LF 

Installation:  10-3/4-inch  Conduit  Casing 

317 

LF 

Installation:  8-inch  Steam  Pipe 

317 

LF 

Installation;  4-inch  Condensate  Pipe 

317 

LF 

Elbows  for  Expansion  Loop:  8  -inch  Dia 

4 

EA 

Elbows  for  Expansion  Loop:  4  -inch  Dia 

4 

EA 

Condensate  System  Protective  Device 

1 

EA 

Pipe  Trench  Excavation/Backfill/Restoration 

317 

LF 

Steam  Pits  (Manholes)  1  per  250  LF  Minimum 

1 

EA 

1.263  400.37 


0.340  107.78 


84.00 


48.001  $74.33 


59.637  59.637  $1,836 


$9.20  $2,916 


$1,450  I  $1,450  1  $4,816 


$1,536 


$297 


$1,836 


$4,816 


Subtotal 


Alternative  U2:  Equivalent  Unit  Cost  per  Linear  Foot 


$25,677 


$33,111 


$11,258 


$6,792 


$6,032 


$2,916 


$6,266 


$85,788 


$343.15 


$16,116 


$4,207 


$21,394 


$13,371 


$11,258 


$3,031 


$3,898 


$1,647 


$3,513 


$2,916 


$6,266 


$87,617 


$350.47 


Note;  Costs  include  allowances  for  expansion  loops.  Surfaces  are  assumed  10%  Concrete  Road  and  90% 
Natural  Surface. 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet  of 

2  2 

Project 

EC  IP  Facility  Energy  Improvements 

Basis  for  Estimate 

Code  A  (no  design  competed) 

Location  Hawthome  Army  Ammunition  Depot,  Nevada 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

Ordnance  Area  -  Alternatives 

Estimator 

DLN 

Checked  By 

BIH 

Line  Item 

Quantity 

Labor 

Material 

Total 

Cost 

No. 

Units 

Unit 

Meas. 

MHor$ 
Per  Unit 

Total 

MH 

Per 

Unit 

Total 

Alternative  U3:  16-inch  Conduit  containing  8-inch  Sch 
10-3/4-inch  Conduit  with  4-inch  Sched 

eduie  40  Steam  Pipe  with  2-inch 
ule  80  Condensate  Pipe  with  1-In 

nsulation 
ch  Insulation 

Steam  Piping  Material  Cost  (Means) 

317 

LF 

- 

- 

$50.84 

$16,116 

$16,116 

Cond  Piping  Material  Cost  (Means) 

317 

LF 

- 

- 

$33.10 

$10,493 

$10,493 

Installation:  16-inch  Conduit  Casing 

317 

LF 

2.400 

760.8 

- 

- 

$21,394 

Installation:  10-3/4-inch  Conduit  Casing 

317 

LF 

1.500 

475,5 

- 

- 

$13,371 

Installation:  8-inch  Steam  Pipe 

317 

LF 

1.263 

400.37 

- 

- 

$11,258 

Installation:  4-inch  Condensate  Pipe 

317 

LF 

0.762 

241.55 

- 

- 

$6,792 

Elbows  for  Expansion  Loop:  8  -inch  Dia 

4 

EA 

21.00 

84.00 

$384 

$1,536 

$3,898 

Elbows  for  Expansion  Loop:  4  -inch  Dia 

4 

EA 

14.00 

56.00 

$244 

$976 

$2,551 

Pipe  Trench  Excavation/Backfill/Restoration 

317 

LF 

$9.20 

$2,916 

- 

- 

$2,916 

Steam  Pits  (Manholes)  1  per  250  LF  Minimum 

1 

EA 

$1,450 

$1,450 

$4,816 

$4,816 

$6,266 

Subtotal 

$95,056 

Alternative  U3:  Equivalent  Unit  Cost  per  Linear  Foot 

$380.22 

Note;  Costs  include  allowances  for  expansion  loops.  Surfaces  are  assumed  10%  Concrete  Road  and  90% 
Natural  Surface. 
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ALTERNATIVE  COMPARISON  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet  of 

1  3 

Project 

ECIP  Facility  Energy  Improvements 

Project  No. 

Basis  for  Estimate 

Code  A  (no  design  competed) 

Location  Hawthome  Army  Ammunition  Depot,  Nevada 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

Industrial  Area  -  Alternatives 

Estimator 

DLN 

Checked  By 

BIH 

Line  Item 

I  Quantity 

Labor 

Material 

No. 

Units 

Unit 

Meas. 

MH  or  $ 
Per  Unit 

Total 
MH  or$ 

Per 

Unit 

Total 

Total 

Cost 

Underground  Replacement  Piping  Alternatives 

Alternative  DB1:  14-inch  Conduit  containing  4-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation 
and  3-inch  Schedule  80  Condensate  Pipe  with  1-Inch  Insulation  Direct  Bury 

Piping  Material  Cost  (Prefabricated) 

100 

LF 

- 

- 

$52.52 

$5,252 

$5,252 

Conduit  Gland  Seal 

2 

EA 

1.412 

2.824 

$211 

$422 

$501 

Installation:  14-inch  Conduit  Casing 

100 

LF 

0.615 

61.5 

- 

- 

$1,729 

Installation:  4-inch  Steam  Pipe  Sch  40 

100 

LF 

0.380 

38.02 

- 

- 

$1,069 

Installation:  3-inch  Condensate  Pipe  Sch  80 

100 

LF 

0.364 

36.4 

- 

- 

$1,024 

Pipe  Trench  Excavation/Backfill/Restoration 

100 

LF 

$9.20 

$920 

- 

- 

$920 

Subtotal  (100  LF  Typical  pipe  section  excluding  expansion  compensation) 

$10,495 

Alternative  DB1:  Equivalent  Unit  Cost  per  Linear  Foot 

$104.95 

Alternative  DB2:  10-3/4-inch  Conduit  containing  4-inch  Schedule  40  Steam  Pipe  with  2-in 
6-inch  Conduit  with  3-inch  FRP  Condensate  Pipe  with  1-Inch  Insulation 

ch  Insulation 

Direct  Bury 

Steam  Piping  Material  Cost  (Prefabricated) 

100 

LF 

- 

- 

$33.10 

$3,310 

$3,310 

Cond  Piping  Material  Cost  (Prefabricated) 

100 

LF 

- 

- 

$10.03 

$1,003 

$1,003 

Conduit  Gland  Seal  -  10-3/4-inch  Casing 

2 

EA 

1.412 

2.824 

$185 

$370 

$449 

Installation:  10-3/4-inch  Conduit  Casing 

100 

LF 

0.511 

51.1 

- 

- 

$1,437 

Installation:  6-inch  Conduit  Casing 

100 

LF 

0.400 

40 

- 

- 

$1,125 

Installation:  4-inch  Steam  Pipe  Sch  40 

100 

LF 

0.380 

38.02 

- 

- 

$1,069 

Installation:  3-inch  Condensate  Pipe  FRP 

100 

LF 

0.250 

25 

- 

- 

$703 

Condensate  System  Protective  Device 

1 

EA 

59.637 

59.637 

$1,836 

$1,836 

$3,513 

Pipe  Trench  Excavation/Backfill/Restoration 

100 

LF 

$9.20 

$920 

- 

- 

$920 

Subtotal 

$13,529 

Alternative  DB2:  Equivalent  Unit  Cost  per  Linear  Foot 

$135.29 

Alternative  DB3:  10-3/4-inch  Conduit  containing  4-inch  ! 

8-5/8-inch  Conduit  with  3-inch  Schedul 

Schedule  40  Steam  Pipe  with  2-inch  Insulation 
e  80  Cond  Pipe  with  1-Inch  Insulation  Direct  Burv 

Steam  Piping  Material  Cost  (Prefabricated) 

100 

LF 

- 

- 

$33.10 

$3,310 

$3,310 

Cond  Piping  Material  Cost  (Prefabricated) 

100 

LF 

- 

- 

$28.00 

Conduit  Gland  Seal  -  10-3/4-inch  Casing 

2 

EA 

1.412 

2.824 

$185 

$370 

$449 

Conduit  Gland  Seal  -  8-5/8-inch  Casing 

2 

EA 

1.043 

2.086 

$127 

$254 

$313 

Installation:  1 0-3/4-inch  Conduit  Casing 

100 

LF 

0.511 

51.1 

- 

- 

$1,437 

Installation:  8-5/8-inch  Conduit  Casing 

100 

LF 

0.450 

45 

- 

- 

$1,265 

Installation:  4-inch  Steam  Pipe  Sch  40 

100 

LF 

0.380 

38.02 

- 

- 

$1,069 

Instailation:  3-inch  Condensate  Pipe  Sch  80 

100 

LF 

0.364 

36.4 

- 

- 

$1,024 

Pipe  Trench  Excavation/Backfill/Restoration 

100 

LF 

$9.20 

$920 

- 

- 

$920 

Subtotal 

$12,587 

Alternative  DB3:  Equivalent  Unit  Cost  per  Linear  Foot 

$125.87 

Note:  Costs  do  not  include  allowances  for  expansion  loops;  expansion  joints  will  be  used.  Surfaces  are  assumed 
10%  Concrete  Road  and  90%  natural  surface.  Removal  costs  assume  no  asbestos  contamination. 
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ALTERNATIVE  COMPARISON  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet  of 

2  3 

Project 

ECIP  Facility  Energy  Improvements 

Project  No. 

Basis  for  Estimate 

Code  A  (no  design  competed) 

Location  Havi/thome  Army  Ammunition  Depot,  Nevada 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

Industrial  Area  >  Alternatives 

Estimator 

DLN 

Checked  By 

BIH 

Line  Item 

1  Quantity 

1  Labor 

P  Material 

Total 

Cost 

No. 

Units 

Unit 

Meas. 

MH  or$ 
Per  Unit 

Total 
MH  or  $ 

Per 

Unit 

Total 

Alternative  CT1:  14-inch  Conduit  containing  4-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation 
and  3-inch  Schedule  80  Condensate  Pipe  with  1-Inch  Insulation  Cone  Trench 

Piping  Material  Cost  (Prefabricated) 

100 

LF 

- 

- 

$52.52 

$5,252 

$5,252 

Conduit  Gland  Seal 

2 

EA 

1.412 

2.824 

$211 

$422 

$501 

Installation:  14-inch  Conduit  Casing 

100 

LF 

0.615 

61.5 

- 

- 

$1,729 

Installation:  4-inch  Steam  Pipe  Sch  40 

100 

LF 

0.380 

38.02 

- 

- 

$1,069 

Installation:  3-inch  Condensate  Pipe  Sch  80 

100 

LF 

0.364 

36.4 

- 

- 

$1,024 

Demolish  Extg:  4-inch  Steam  Pipe 

100 

LF 

$1.56 

$156 

- 

- 

$156 

Demolish  Extg:  3-inch  Condensate  Pipe 

100 

LF 

$1.56 

$156 

- 

- 

$156 

Open  Trench  for  Access  /  Caulk  &  Close  Trench 

100 

LF 

$3.23 

$323 

- 

$323 

Subtotal  (100  LF  Typical  pipe  section  excluding  expansion  compensation) 

$10,210 

Alternative  CT1 ;  Equivalent  Unit  Cost  per  Linear  Foot 

$102.10 

Alternative  CT2:  10-3/4-inch  Conduit  containing  4-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation 

6-inch  Conduit  with  3-inch  FRP  Condensate  Pipe  with  1-Inch  Insulation  Cone  Trench 

Steam  Piping  Material  Cost  (Prefabricated) 

100 

LF 

- 

- 

$33.10 

$3,310 

$3,310 

Cond  Piping  Material  Cost  (Prefabricated) 

100 

LF 

- 

- 

$10.03 

$1,003 

$1,003 

Conduit  Gland  Seal  -  10-3/4-inch  Casing 

2 

EA 

1.412 

2.824 

$185 

$370 

$449 

Installation:  10-3/4-inch  Conduit  Casing 

100 

LF 

0.511 

51.1 

- 

$1,437 

Installation:  6-inch  Conduit  Casing 

100 

LF 

0.400 

40 

- 

- 

$1,125 

Installation:  4-inch  Steam  Pipe  Sch  40 

100 

LF 

0.380 

38.02 

- 

- 

$1,069 

Installation:  3-inch  Condensate  Pipe  FRP 

100 

LF 

0.250 

25 

- 

- 

$703 

Condensate  System  Protective  Device 

1 

EA 

59.637 

59.637 

$1,836 

$1,836 

$3,513 

Demolish  Extg:  4-inch  Steam  Pipe 

1 

LF 

$1.56 

$2 

- 

- 

$2 

Demolish  Extg:  3-inch  Condensate  Pipe 

100 

LF 

$1.56 

$156 

- 

- 

$156 

Open  Trench  for  Access  /  Caulk  &  Close  Trench 

100 

LF 

$3.23 

$323 

- 

- 

$323 

Subtotal 

$13,090 

Alternative  CT2:  Equivalent  Unit  Cost  per  Linear  Foot 

$130.90 

Note:  Costs  do  not  include  allowances  for  expansion  loops;  expansion  joints  will  be  used.  Surfaces  are  assumed 
10%  Concrete  Road  and  90%  natural  surface.  Removal  costs  assume  no  asbestos  contamination. 
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ALTERNATIVE  COMPARISON  COST  ESTIMATE 


Project  I 

ECIP  Facility  Energy  Improvements  _ 


Location  Hawthorne  Army  Ammunition  Depot,  Nevada 


Date  Prepared 

July  1995 


I  Project  No.  Basis  for  Estimate 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Industrial  Area  -  Alternatives 


I  Estimator 


I  Code  A  (no  design  competed) 


Checked  By 


Quantity 


DLN 


Labor 


MHor$ 


51.1 


$156 


$156 


$323 


$2,800 


$370 


$254 


$2,800 


$449 


$313 


$1,265 


Alternative  CT3:  10-3/4-inch  Conduit  containing  4-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation 

8-5/8-inch  Conduit  with  3-inch  Schedule  80  Cond  Pipe  with  1-Inch  Insulation  Cone  Trench 


Steam  Pipinq  Material  Cost  (Prefabricated)  100  LF  -  -  $33.10 


Cond  Pipinq  Material  Cost  (Prefabricated)  100  LF  -  -  $28.00 


Conduit  Gland  Seal -10-3/4-inch  Casing  2  EA  1.412  2.824  $185 


Conduit  Gland  Seal  -  8-5/8-inch  Casing  2  EA  1.043|  2.086|  $127 


Installation:  10-3/4-inch  Conduit  Casing  100  LF  0.511 


Installation:  8-5/8-inch  Conduit  Casing  100  LF  0.450  45 


Installation:  4-inch  Steam  Pipe  Sch  40  100  LF  0.380  38.02 


Installation:  3-inch  Condensate  Pipe  Sch  80  100  LF  0.364  36.4 


Demolish  Extg:  4-inch  Steam  Pipe  100  LF 


Demolish  Extq:  3-inch  Condensate  Pipe  100  LF  $1.56 


Open  Trench  for  Access/ Caulk  &  Close  Trench  100  LF  $3.23 


Subtotal 


Alternative  CT3:  Equivalent  Unit  Cost  per  Linear  Foot 


Alternative  CT4:  4-inch  Schedule  40  Steam  Pipe  with  2-inch  Insulation  and  Aluminum  Jacket  -  Built  Up  & 
3-inch  Schedule  80  Condensate  Pipe  with  1-Inch  Insulation  &  Aluminum  Jacket  -  Built  U 


Steam  Pipe:  4-inch  Schedule  40  Welded 


$1,024 


$156 


$156 


$323 


$12,302 


$123.02 


Cond  Pipe:  3-inch  Schedule  80  Welded 


Steam  Insulation:  4-inch  Pipe,  2-inch  Thick 


Cond.  Insulation:  3-inch  Pipe,  1-inch  Thick 


Aluminum  Jacket  - 10  qa.  steam  &  Cond 


Demolish  Extg:  4-inch  Steam  Pipe 


Demolish  Extg:  3-inch  Condensate  Pipe 


Open  Trench  for  Access  /  Caulk  &  Close  Trench 


Subtotal 


Alternative  CT4:  Equivalent  Unit  Cost  per  Linear  Foot 


100 

LF 

$11.28 

100 

LF 

$11.16 

100 

LF 

$3.10 

100 

LF 

$2.24 

393 

SF 

$3.36 

100 

LF 

$1.56 

100 

LF 

$1.56 

100 

LF 

$3.23 

$1,128 

$8.98 

$898 

$1,116 

$8.84 

$884 

$310 

$2.79 

$279 

$224 

$0.99 

$99 

$1,319 

$0.42 

$165 

$2,026 


$2,000 


$589 


$323 


$1,484 


$156 


$156 


$323 


$7,057 


$70.57 


•  Note:  Costs  do  not  include  allowances  for  expansion  loops;  expansion  joints  will  be  used.  Surfaces  are 

assumed  10%  Concrete  Road  and  90%  natural  surface.  Removal  costs  assume  no  asbestos  contamination. 
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Added  September  1995 


“A '  ‘  'HJ 


20636  3.e.  FRONTAGE  ROAD 
JOUET,  ILLINOIS  50438 


PRICE  N0.1 


QUOTE  NO. 
DATE 

SALES  REP. 
JOB  NO. 
PROJECT 


PHONE:  015-741-6700 
FAX;  015-741-4229 


036579  f’ASE  1 

6/1  A /93 

JOHHSON-EHERSDN  ASSOC . 

JB6063 

HAWTHORNE  ARMY  DEPOT  -  BUDGE 


-lATED  SHIPPING  DATE  1  TERMS 


tr.O.B.  JOUET.  ILLINOIS 


SHIP  VIA 


TRUCK 


0—  0  VYI 

aimtity 

ITEM  NUMBER 

DESCRIPTION 

UNITPRIC5 

EXTENDED  AWIOUN" 

1 

XX06 

LIST  PRICE 

PRICE  M0.1 

BUDGET  PRICING 

CONDUIT  PIPE  PRODUCTS; 

DUAL  LINE  -  BELOW  GROUND 

STEAM  A  CONDENSATE 

ONE  -  0*  SCH  40  A53D  ERW  STEEL 

FT 

80.36 

a0.3<: 

1 

XXOB 

PIPE  W/2"  MINERAL  WOOL  AND 

ONE  -  4*  SCH  80  A53B  ERW  STEEL 
PIPE  W/1 "  MINERAL  WOOL  BOTH 
INSIDE  OF  A  22"  10  GA  FUSION 
BONDED  EPOXY  COATED  STEEL 
CONDUIT 

8"  &  4*  X  22*  DUAL  LINE 

EA 

552.0© 

552  -  0‘. 

1 

XX09 

CONDUIT  9©  DEG  ELBOW 

B"  &  4“  X  22*  DUAL  LINE 

EA 

344.00 

344.0- 

1 

XXI  0 

CONDUIT  GLAND  SEAL 

ONE  “  0"  SCH  40  A53B  ERW  STEEL 

FT 

71  .21 

71  .2 

PIPE  W/2"  MINERAL.  WOOL  AND 

ONE  -  2-1/2"  SCH  0©  A53B  ERW 

innt  CONTINUED  »«* 

B  KIH  ihai  ■«  ar^aaniMr 

£R  INFORMATION:  *  Tl>li  Quotsilon  la  being  m«aa  upon  me  conblilon  mat,  in  me  ovom  ihla  Quoiaiion  ®  ««  mft  rAVArae  aide  hereof  in  ine  ever 

naaor  shall  bo  commlitoo  fo  purchaao  me  oroaucte  doscribeo  herein  upon  ^  pSKrlaM?  a*areo5  Pipino  Syeiema  In  miting  of  sai 

xi  .r ....  ...»• » ...«■  . . . 

nmmmoa  t#  purcnaa#  ino  producie  a»  aforesaid.  PLEASE  acknowledge  your  ACCEPTANCE  OF  THIS 

l/ANCO  PIPING  SYSTEMS  QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  RETURNING 

Tue  /vov-Mninri  cnrrnoFNT  COPY  HFREOF. 


PURCHASER: 


M  nftr  to  tha  abova  Quotation /Numbar  \fhen  olacmg  yoar  order. 
CBS  GOOD  FOB  30  DAYS  FROM  DATE  OF  QUOTE  UNLESS 
HERWISE  STATED. 


BY: 


t 


QUOTATION 


622f-TtrL-ST0-T  731 


CDNynoa  0000 


0tr:£T  36.  I^T  ’unr 


E-16 


Added  September  1995 


PAGE 


O; 


PRICE  N0.1 


QUOTE  NO, 
DATE 

SALES  REP. 
JOB  NO. 
PROJECT 


03657'?  PAGE  2 

6/14/95 

JOHN.SON-EMERSQN  ASSOC. 

J86065 

HAWTHQRNFi:  ARMY  DEPOT  BUDGE 


lANTtTY  i 

ITEM  NUMBER 

DESCRIPTION 

EXTSWDED  AIVIQUIM" 

i 

i'TEEL  PIF>E  W/1  ”  MINERAL  WOOL 
BOTH  INSIDE  OF  A  20"  10  GA 
FUSION  BONDED  EPOXY  COATED 
STEEL  CONDUIT 

1 

1 

XXI  2 

0*  &  2-1/2"  X  20"  DUAL  LINE 
CONDUIT  90  DEG  ELBOW 

EA 

493*00 

493. OC 

1  ; 

XXI 3 

0"  &  2-1/2"  X  20"  DUAL  LINE 
CONDUIT  GLAND  SEAL 

EA 

1 

336.00 

336. Of 

1 

XX14 

ONE  -  6"  j;CI-l  40  A53B  EftU  S:TEEL 
PIPE  W/2"  MINERAL  WOOL  AMD 

ONE  -  3’  .S'CH  00  A53B  ERW  .STEEL 
PIPE  M/1  "  MINERAL  MODI...  BOTH 
INSIDE  OF  A  10"  10  GA  FU;SION 
BONDED  EPOXY  COATED  .TTEEL 
CONDUIT 

ft; 

66.38 

66. 3f 

I 

XX16 

6"  &  3*  X  18"  DUAL  LINE 

CONDUIT  90  DEG  ELBOW 

EA 

427.00 

4.27 .  O' 

1 

XXI  7 

6"  «,  3"  X  10"  DUAL  LINE 

CONDUIT  GLAND  ^EAL 

EA 

231 .00 

231.0' 

1 

XX18 

ONE  4"  5CH  40  A53B  ERW  JfTEEL 

PIPE  W/2"  MINERAL  WOOL  AND 

•»*«■  CONTINUED  »««• 

FT 

52.48 

52.4 

FER  INFORMATION;  This  Quotation  ta  Oding  maoe  upon  me  condition  that,  in  tne  event  this  Quotation  <9  incorporaied  by  Purcnasor  in  a  bid  tnat  is  accopioc 
Phaser  fitioit  be  committed  to  purcnaae  tne  oroducts  oeocrlbed  herein  upon  the  terms  and  conditions  stated  herein  and  on  the  reverse  side  hereof,  in  me  over 
iho  pfoduttfl  oaacrlbed  harem  aro  not  aoDroved  Dy  the  pany  accepting  Purchaaer'a  Did.  Purchador  agraoB  to  noiffy  Rovanco  Piping  systems  in  viriung  oi  sai 
ioprovai  and  Rovanco  Piping  Syatems  shell  have  ten  (10)  days  after  me  receipt  ol  said  notice  to  obtain  the  approval  of  said  party,  in  nhich  event,  Purchaser  aha 
jornmlttod  to  purcnaae  the  produoto  aa  oforoeald. 

PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 
QUOTATION  AND  AGREEiVIENT  0Y  SIGNING  AND  RETURNING 
THE  ACKNOWLEDGMENT  COPY  HEREOF. 


VANCO  PIPING  SYSTEMS 


PURCHASER: 


ss  refer  to  th$  sbovB  Quotation /Number  wnsn  placing  your  order, 

CES  GOOD  FOR  30  DA  YS  FROM  DA  T£  OF  QUOTE  UNLESS  BY ' 

^ERWISE  STATED, 


QUOTATION 


62St?-It^i-STS-T  131  ODNWnOa  0000  0p:0T  96.  ri  ’unr 


E-17 


Added  September  1995 


20535  S,E.  FHONTAQE  ROAD 
JOUET.  ILLINOIS  60436 


PHONE;  815-741-6700 
PAJt;  315-741-4226 


PRICE  N0.1 


QUOTE  NO.  036579  PAGE  3 

date  6/1A/95 

SALES  REP.  J0HN50N-ENERS0N  A5S0C . 

JOB  NO.  J86065 

PROJECT  HAWTHORNFI  ARMY  DEPOT  -  BUDGE 


ylATED  SHIPPING  DATE 


6“ 


0  weeks: 


1 .5/10  MET  30 


F.O.B.  JOUET,  ILLINOIS  SHIP  VIA 


5:ee  below  truck 


ANTITY 

ITEM  NUMBER 

DESCRIPTION 

UNIT  PRICE 

EXTENDED  AMOUN' 

ONE  -  2*  .TCH  80  A53B  ERW  STEEL 
PIPE  W./t  “  MINERAL  WOOL  BOTH 
INSIDE  OF  A  16*  10  GA  FUSION 
BONDED  EPOXY  COATED  STEEL 
CONDUIT 

1 

XX20 

4"  2’  X  16’  DUAL  LINE 

CONDUIT  90  DEG  ELBOW 

EAI 

I 

I 

334.00 

334. OG 

1 

XX21 

4"  ^  2"  X  16'  DUAL  LINE 

CONDUIT  GLAND  SEAL 

i 

EAi 

224.  OOi 

224. OC 

■1 

XX22 

ONE  -  4"  SCH  40  A53B  ERW  STEEL 
PIPE  W/2"  MINERAL  WOOL  AND 

ONE  -  3’  SCH  80  A53B  ERW  STEEL 
PIPE  W/1 "  MINERAL  WOOL  BOTH 
INSIDE  OF  A  14’  10  GA  FUSION 
BONDED  EPOXY  COATED  STEEL 
CONDUIT 

FT 

52.51' 

1 

52.5'! 

1 

XX2A 

4"  6  3"  X  14’  DUAL  LINE 

CONDUIT  90  DEG  ELBOW 

EA 

339.00 

339 . 0< 

\ 

XX25 

4"  i,  3"  X  14*  DUAL  LINE 

CONDUIT  GLAND  SEAL 

EA 

211.00 

211  .0( 

1 

XX26 

ONE  -  2-1/2"  SCH  40  A53B  ERW 

CONTINUED  •»««• 

FT 

45.74 

45.7' 

1 

ER  INFORMATION;  ThU  Quoiaiion  Is  oaing  made  upon  me  condition  tnai,  in  the  event  this  Quotation  is  incorDoratod  Py  Purcnastr  In  a  bid  that  la  accepted 
naaer  ahail  bo  committed  to  Durchaee  the  products  described  herein  upon  the  terms  and  conditions  stated  herein  ana  on  tho  rovorse  side  hereof.  In  the  even 
the  products  described  herein  are  not  approved  by  the  party  accsoting  Purchaser's  bid.  Purchaser  egrees  to  notify  Rovenco  Pipinp  systems  in  wrttina  of  saU 
-jprovai  ano  Rovenco  Piping  systems  shnll  have  ton  (10)  dayo  alter  mo  rocoipi  of  said  noitce  to  obtain  me  approval  oi  said  party,  in  vinich  evont,  Purchaser  shai 
ommltted  lo  purchaee  the  oroouoifi  as  aioresald. 

VANCO  PIPtNQ  9Y9TPM«1  PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 

VANLU  h-IHINU  3Y3ltlVI5  QUOTATION  AND  AGREEMENT  BY  SIGNING  ANO  RETURNING 

TNE  ACKNOWLEDGMENTCOPY  HEREOF. 


PURCHASER: 

a  refer  to  the  etjove  Quotation /NumOer  wnen  olacina  vour  orOer. 

:ES  good  for  30  days  from  DATS  OF  QUOTE  UNLESS  BY: 

SmiSE  STA  TED. 

QUOTATION 


T  ‘d  62217-1:17^-518-1  "Ei  OONynOd  0000 


So.  PI  ’unf 


E-18 


Added  September  1995 


PROJECT 


HAWTHORNE  ARMY  DEPOT  -  BUDGE 


MATED  SHIPPING  DATE  TERMS 


O-  s  WEEK? 


1 *5/10  NET  30 


F.O.B.  JOLIET.  ILLINOIS 

SEE  BELOW 


l&MTITV _ ITEM  NUMBER _ DESCRIPTION _ U/M  UNIT  PRICE  I  EXTENDED  AMOUm 

STEEL  PIPU  U/2"  MINERAL  WOOL  & 

ONE  -  1-1/''1“  SCH  flO  A106B  SMLS 
STEEL  W/1 "  MINERAL  WOOL  BOTH 
INSIDE  OF  A  12-3/4“  10  CA 
FUSION  BONDED  EPOXY  COATED 
STEEL  CONDUIT 

i  XX2B  2-1/2"  i,  1-1/4"  X  12-3/4"  DUAL  EA  275.00  275  *GG 

LINE  CONDUIT  90  DEG  ELBOW 

1  XX29  2-1/2"  &  1-1/4"  X  12-3/4“  DUAL  EA  2O(i..0O  206 *0e 

LINE  CONDUIT  GLAND  SEAL 

1  XX30  ONE  -  5“  SCH  40  A53B  ERW  STEEL  FT  61.77  61*7" 

PIPE  U/2“  MINERAL  WOOL.  AND 
ONE  -  2-1/2“  SCH  00  A53B  ERW 

STEEL  PIPE  W/1 “  MINERAL  WOOL 
BOTH  INSIDE  OF  A  18"  10  &A 
FUSION  BONDED  EPOXY  COATED 
STEEL  CONDUIT 

1  XX32  5"  i,  2-1/2'  X  18“  DUAL  LINE  EA  393.00  393. OC 

CONDUIT  9G  DEG  ELBOW 

1  XX33  5’  4.  2-1/2'  X  10'  DUAL  LINE  EA  231  .00  231. OG 

CONDUIT  GLAND  SEAL 

1  XX34  ONE  -  3“  SCH  40  A53B  ERW  STEEL  FT  48.22  48.2; 

«««•  CONTINUED 


;ER  INPORMATIOIO:  This  OuotQUon  IB  oBinp  mads  upon  ins  condition  inai,  in  tno  oveni  this  Quotation  is  incorporated  oy  Purchaser  in  a  bid  triBi  is  accepted, 
ihaser  i^nail  oe  commuted  to  purcnsse  the  products  oeecribed  herein  upon  me  terms  ana  condttione  eieted  herein  ano  on  tne  reverie  side  hereol.  In  tne  evsni 
the  pioducta  ddserlbid  norotn  are  not  approvoa  by  me  party  accepiinb  PurcnaBar’a  bid,  Purcnaaor  agrees  to  notify  ftovanco  Piping  syiiomB  m  writing  oi  iild 
pprovAi  and  Rovineo  Piping  Syttems  shall  have  len  (10)  oeye  alter  ina  recatpt  ol  said  notice  to  obtain  ihe  approval  ot  said  party,  in  vihtcn  event,  Purchaser  shall 


committed  lo  purchaaa  the  products  as  aioreaaid. 
VANCO  PIPING  SYSTEMS 


PLEASE  acknowledge  YOUR  ACCEPTANCE  OF  THIS 
QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  RETURNING 


THE  ACKNOWLEDGMENT  COPY  HEREOF. 


PURCHASER : _  .  _ 

SB  rafsr  to  xm  utiove  QuoTsuon /Number  wnen  placing  your  order. 

CBS  GOOD  f^OR  30  O-i  YS  FROM  DA  TB  OF  QUOTB  UNLESS  B  Y  ; 

/BRWiSB  STATED.  - - - 

QUOTATION 

1  e:;  74;  4229  &6- 14-95  ;2:3'9Pi.;  poos  #10 


E-19 


Added  September  1995 


PRICE 


F^AGE  3 


^O: 


QUOTE  NO. 
DATE 

SALES  REP. 
JOB  NO, 
PROJECT 


036579 
6/^ 4/95 

JOHN^DN-EMEFCJON  A5S0C* 

J86Q65 

HAWTHORNE  ARMY  DEPOT  -  DUD&I 


■viATED  SHIPPING  DATE 

TERMS 

F.O.B.  JOLIET,  ILLINOIS 

(4-  (3  WEEKS 

1,5/10  NET  50 

SEE  BELOW 

TRUCK 

ANTITY 

ITEM  NUMBER 

DESCRIPTION 

|u/M 

UNIT  PRICE 

EXTEWDED  AMOUN 

PIPE  W/2"  MINERAL  WOOL  AND 

ONE  -  1-1/2"  SCH  80  A166B  JHLS' 
STEEL  PIPE  W/1"  MINERAL  WOOL 
BOTH  INSIDE  OF  A  14’  10  CA 
FUSION  BONDED  EPOXY  COATED 
JTEEL  CONDUIT 

1 

XX35 

3’  J,  1-1/2"  X  14"  DUAL  LINE 
CONDUIT  90  DEC,  ELBOW 

EA' 

296,00 

296.0' 

1 

XX37 

3"  4,  1-1/2"  X  14“  DUAL  LINE 
CONDUIT  GLAND  SEAL 

£A 

21 1 .00 

21  1  *0- 

1 

XX38 

1-1/2"  SCH  40  A106B  SMLS  STEEL 
PIPE  W/2"  MINERAL  WOOL  AND 

ONE  -  1-1/4"  SCH  80  A106B  SMLS 
STEEL  PIPW  W/1 "  MINERAL  WOOL 
BOTH  INSIDE  OF  A  10-3/4"  10  GA 
FUSION  BONDED  EPOXY  COATED 
STEEL  CONDUIT 

FT^ 

42.07 

42.0- 

1 

XX40 

1-1/2"  4,  1-1/4"  X  10“3/4"  DUAL 
LIME  CONDU.TT  90  DEG  ELBOW 

EA 

240.00 

248. 0‘ 

1 

XX41 

1-1/2“  4.  1-1/4"  X  10-3/4"  DUAL 
LINE  CONDUIT  GLAND  SEAL 

EA 

.206.00 

206. 

1 

XX42 

ONE  ~  SCH  40  A53B  ERU  STEEL 

CONTINUED  «••)<•* 

FT 

62.02 

62. b: 

INFORMATION;  ThiB  QuctflIlon  )9  59in9  maas  upon  mo  condinon  mat,  In  ihe  event  ihio  Quotation  is  incorporated  b/  Purcnaaer  in  a  bid  mat  la  acceptod 
naaor  shall  bo  commuted  lo  purenase  me  oroducia  doacribed  tioroin  upon  tne  termo  and  condiilorta  stated  nerein  ana  on  the  reverse  side  hereof.  In  me  even 
Ihe  oroducis  aoacribed  heroin  aro  not  npprovod  by  iho  party  acceotinp  Purenasors  bid.  Porchaaer  agrees  to  notily  Rovanco  Piping  Syetems  In  i-^rlrlng  at  salt 
jpfoval  and  Rovanco  Piping  Systems  snail  have  ton  (10)  daya  after  tne  receipt  of  said  notice  to  ooialn  the  approval  ot  said  party,  In  which  event,  Purchaser  ahal 
immttted  to  purenaoe  the  products  as  nroresatd. 

/ANCO  PIPING  aYSTPM<5  PLEA5E  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 

QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  RETURNING 
THE  ACKNOWLEDGMENT  COPY  HEREOF. 


9  refer  to  the  above  Quomion/Number  when  pidcing  vour  order. 
ISS  QOOP  m  30  BA  Y3  Fmi  DA  T£  QF  QUOTF  UNLESS 
ERWISE  STATED. 


PURCHASER: 

PY: _ 


9  'd 


QUOTATION 


622f-Tt7A-STg-T  131 


ODNbnOd  0000 


SS  i  X  ‘unp 


E-20 


Added  September  1995 


20O3S  an  Fno^^rAac  road 

JOUET.  ILLINOIS  60438 


FHOMFniS.741.B700 

F/W;aiS-74M!?28 


TO: 


PRICE  N0.1 


QUOTE  NO.  Q3657?  PAGE  6 

date  6/ 1 4/?0 

SALES  REP.  JOHNSQN-EMEft^ON  AS.70C. 

JOB  NO.  JQ6665 

PROJECT  HAWTHORNE  ARMY  DEPOT  -  BUDG 


ESTIMATED  SHIPPING  DATE 

F.0.8.JOLIETJLLINOIS 

SHIP  VIA 

6-  B  WEEKS 

1a  5/10  NET  ;50 

JEE  BELOW 

TRUCK 

QUANTITY 

ITEM  NUMBER 

DESCRIPTION 

PM 

EXTENDED  AWIOUr 

PIPE  W/2"  MINERAL  WOOL  AND 

ONE  -  3"  SCH  80  A53B  ERW  STEEL 
PIPE  U/1 ■  MINERLA  WOOL  BOTH 
INSIDE  OF  A  18*  10  GA  FUSION 
BONDED  EPOXY  COATED  STEEL 
CONDUIT 

1 

XX4^ 

5-  (Ji  3'  X  18”  DUAL  LINC 

CONDUIT  9Q  DEG  ELBOW 

EA 

405.00 

405.  G 

1 

XX45 

3*  iX  3‘  X  IB"  DUAL  LINE 

CONDUIT  GLAND  .SEAL 

EA 

231 .00 

231  .0 

1 

XX4A 

TRI  LINE:  ONE  -  5’  SCH  40  A53B 
ERW  STEEL  PIPE  W/2''  MINERAL 
WOOL  AND  ONE  -  2*  SCH  80  A106B 
SLM.S  STEEL  PIPE  U/1  ■  MINFRAI.. 
WOOL  AND  ONE  -  1-1/2"  SCH  80 
A106B  SMLS  STEEL  PIPE  W/1 • 
MINERAL  WOOL  ALL  INSIDE  OF  A 
20"  10  GA  FUSION  BONDED  EPOXY 
COATED  STEEL  CONDUIT 

FT 

64.77 

64.7 

i 

XX4Q 

5"  ii  2"  {,  1-1/2"  X  20*  TRI 

LINE  CONDUIT  90  DEG  ELBOW 

EA 

■439.00 

437.0 

1 

XX49 

S*  i.  2"  &  1-1/2'  X  20'  TRI 

»««  CONTINUED 

EA 

311  .00 

31 1  .0 

OTHER  INFORMATION;  Thii  Quotaiion  is  Oeing  mao#  upon  mi  condmon  ttioii.  in  Vria  evaht  ima  ouoiairdn  ia  ihcorporaua  oy  PurDnasar  in  a  Qio  mai  la  accepiii 
rurvltavpf  vimii  tiv  cuinmitlod  lo  purcnaso  tho  preducra  doserlbad  herain  upon  iho  lormo  and  aondlilona  niaiod  heroin  and  on  tha  ravorao  aide  horoel.  in  iha  oaor 
ihit  tho  prndimta  rinar.ribort  hdroin  nro  not  aooroved  by  the  oariv  accBDllno  Purcnaaara  bid.  Furcnaaer  aareos  to  noittv  Rovancd  Piping  Symsma  In  rfrhlng  ol  ea 
diaapproval  and  Rpvanco  Piping  8ysi«ms  snail  have  ton  (lO)  days  altar  ma  recaiot  ol  aaid  noiica  to  obtain  tna  approvni  oi  said  party,  In  which  avent.  Purchaiar  aha 
bt  commluad  to  purchaso  ino  products  ns  aroreaaid. 

PLEASE  ACIfNnwi  POGF  YOUR  ACCEPTANCE  OF  THIS 
QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  RETURNING 
THE  ACKNOWLEDGMENT  COVY  MCHhUh. 


ROVANCO  PIPING  SYSTEMS 


BY 


PURCHASER; 


"A/dwo  rofor  to  tho  obovo  Quotstion/TJumbSf  whon  pif^cing  your  order 

PRtCES  OOOD  FOR  30  DA  YS  FROM  DA T6  OF  QUOTE  UNLESS  BY ■ 

OTHERWISE  STATED. 


QUOTATION 


‘J 


CZZT  TtrcL  STO  T  111 


COI^ynOd  0000 


Z>iZT  £G.  HT  'urtf 


E-21 


Added  September  1995 


20033  3,E.  FRONTAGE  ROAD 

P>tf7MF*  ain.741-S700 

joun*.  laiNoia  eo^ao 

FAK'  flifi- 74 1-4229 

QUOTE  NO. 

036S79  PAGE  7 

PRICE  N0.1 

DATE 

6/14/93 

BALES  REP. 

JOHNSDN-FMFR.SnN  ASSOC- 

JOB  NO. 

J86065 

PROJECT 

HAWTHORNE  ARMY  DEPtTI  -  BUDG: 

ESTIMATED  SHIPPING  DATE' 

A-  0  WEEK  5: 


TERMS 

e.O.B.  JOLIET.  ILLINOIS 

1.5/10  MET  30 

SEE  BELOW 

SHIP  VIA 

TRUCK 


QUANTITY 


ITEIVI  riUfVlBER 


DESCRIPTION 


LINE  CONDUIT  CLAND  JEAL 


UNIT  PRICE 


EXTENDED  AWJOUN 


1  XX50 


ONE  -  2-1/2"  SCH  40  A53B  ERW 
.TTEEL  PIPE  14/2-  NINERAL  WOOL  6 
□ME  -  1-1/2"  5:nH  RO  A10AI1  i'ML.S 
^TEEL  PIPE  W/1 -  MINERAL  WOOL 
BOTH  IN5IDE  OF  A  1 2-3/4 •  10  OA 
FUSION  BONDED  EPOXY  COATED 
STEEL  CONDUIT 


FT 


4S.74 


45.7 


1  XX52 


2-1/2"  1-1/2"  X  12-3/4"  DUAL 

LINE  CONDUIT  90  DEC  ELBOW 


EA 


275*00 


275-0 


1  XX53 


2-1/2"  ^  1-1/2"  X  12-3/4" 
LINE  CONDUIT  CLAND  SEAL 


DUAL 


EA 


206.00 


206.0 


1  XX54 


1  XX56 


ONE  -  2-1/2"  sen  40  A53B  ERW 
STEEL  PIPW  W/2'’  MINERAL  WOOL  ^ 
ONE  -  2"  SCH  00  A53£l  EKW  STEEL 
PIPE  U/1 "  MINERAL  WOOL  nOTH 
INSIDE  OF  A  12-3/4"  10  GA 
FUSION  BONDED  EPOXY  COATED 
STEEL  CONDUIT 


FT 


45.48 


43.4 


2-1/2"  it  2"  X  12-3/4"  DUAL 
LINE  CONDUIT  90  DEC  ELDOU 


EA 


275.00 


273.0 


1  XX57 


2-i/2*  6  2"  X  12-3/4"  DUAL 


EA 


206. OOi 


206.0 


CONTINUED 


OTHER  INFORMAMUN:  l  niD  UUOiauon  is  Doing  moao  uoon  in#  conUIIIgn  limi.  m  in«  «v»nl  into  Quoioiion  to  inBorporotoo  by  ruronooor  in  a  bid  ttior  Is  aeoopioc 
KUrcn&lor  man  Ot  eommtiioo  10  purciiBs#  iii#  gruUuvio  oatcriboo  noroin  woon  ih«  lorma  ona  condlilons  otaiod  horoin  and  on  iho  rovorto  oldo  haiool.  in  tho  avar 
mat  Uio  prudubla  daogMbovJ  barain  oro  not  approvod  bjr  mo  pony  aoooptino  Purohaoor'o  bid,  Purchaear  aQraaa  lo  notify  Rovanco  Piping  Svstomo  in  wrlilng  nt  aai 
diaopprovot  nnd  flaronco  Piping  cyoiomo  spoil  hnvo  mn  (10)  days  altof  tho  r»«aipi  o<  aoid  notioa  lo  obtain  iho  approval  nf  nnirt  pany  In  amir.h  nvnm  Purcfiassr  aha 
bo  eemffliitad  lo  purohoBo  mo  products  oo  aforetald. 


ROVANCQ  RIPINU  3Y3TEM8 


PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 
QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  RETURNING 
THE  ACfCNQWLEDGIVlEN  I  CU^y  MfcMbOF. 


BY; 


PURCHASER;, 

“F/W/P  fBfer  to  fftd  8DOV9  Quoivvon/fvufntxir  nfttm  platntty  youf  ortfar. 

PmC£S  GOOO  FO/T  JO  OA  YS  FnOM  DA TT  OF  QUO TS  UNLCSS  BY 

OTHERmSC  3TA  TSD.  ‘ - 


QUOTATION 


S^^t>-T^2.-ET9-r  13i  OONBAO'd  0000  l7l7:£T  SS,  ‘pi  "unr 


E-22 


Added  September  1995 


Fnpi^ 


20535  S.E.  FRONTAGE  HOAD 
JOUET.  ILUNOIS  60436 


PHONE;  616-741-6700 
FA«:  815-741-4229 


PRICE  ND.1 


QUOTE  NO. 
DATE 

SALES  REP. 
JOB  NO. 
PROJECT 


03657?  PAGE  9 

6/1-4/95 

JOHNSON-EMERSQN  ASSOC. 

Ja6665 

HAWTHORNE  ARMY  DEPOT  -  BUDGE 


ATHD  SHIPPING  DATE 

6-  0  WEEKS 


TERMS 


•1.5/10  NET  30 


F.O.B.  JOLIET.  ILLINOIS 

SEE  BELOW 


SHIP  VIA 


TRUCK 


\NTITY 


ITEM  NUMBER 


DESCRIPTION 


lU/M 


UNIT  PRICE 


EKTEMD5D  AMOUW 


LINE  CONDUIT  GLAND  SEAL. 


FREIGHT  FIGURED  PER  TRUCK  WILL 
COST  $3,000.00  EACH. 


«««  (SUQTE  TOTAL 

QUOTE  TOTAL  MARK-UP  7. 

THE  ABOVE  QUOTE  CONTAINS 
BUDGET  PRICING  WHICH  IS  TO  BE 
USED  FOR  ESTIMATING  PURPOSES 
ONLY. 

PRICES  MAY  VARYING  DEPENDING 
ON  Q11ANTITIE.S  ORDERED. 


cR  INFORMATION;  This  Quoiaiion  Is  Dsihg  msdo  upan  ihB  condlllBn  inni,  in  Iha  ?v«nt  inlo  auoiailon  is  incorporaiao  by  Putcnaaof  in  a  oia  inal  la  aeceoiai 
riaaer  ohall  Da  commined  to  purchaoe  tne  Dfoaucu  doacribed  herain  uoon  the  terma  and  condittona  stated  heraln  and  on  the  reverae  SlOo  neroof,  In  tha  avar 
(he  oroducta  doacflbed  herein  are  not  aDoroved  by  the  party  acceptlna  Purcnaaar'a  bid,  Purchaser  aarees  to  notify  Rovanco  Piping  Syatoms  in  rrrittnq  of  sal 
sppovai  and  Rovanco  Piping  Syatamo  snail  nave  ten  (lO)  days  afior  ihe  rocoiot  of  eald  notice  to  obtain  tno  approval  oi  aaid  party,  in  which  ovoni.  Purchaser  oha 


emmitted  to  purcnasa  the  oroducte  as  atorasaid. 
^AMCO  riPINO  SYSTEMS 


PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 
QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  RETURNING 
THE  ACKNOWLEDGMENTCOPY  HEREOF. 


PURCHASER: 

te  refer  to  the  above  Quotation /Number  wnen  placing  your  order. 

CBS  GOOD  FOR  30  DA  YS  FROM  DA  TB  OF  QUOTE  UNLESS  BY ; _ 

BRmS  STATED. 

QUOTATION 


6  ‘d  SSSt’-Tt^i-STB-T  13X  OONWnOa  0000  PP:£T  SS.  ‘unr 


E-23 


Added  September  1995 


/j 


20535  PftONTAQE  ROAD 
JOU^,  lUUNOlS  60436 


FMOWS:815-7A1-6700 
FAX:  ai5-7Ai.4229 


TO: 


PRICE  N0^2 


QUOTE  NO. 
DATE 

SALES  REP. 
JOB  NO. 
PROJECT 


6/14/95 

jc)hn5;qn-enersgn 

JB6065 

HAWTHORNE  ARMY  DEPORT 


PAGE  1 


BUDf 


IMATED  SHIPPING  DATE 

6-  0  WEEK 5 


1.5/10  NET  30 


F.O.B.  JOLIET.  ILLINOIS 

SEE  BELOW 


SHIP  VIA 


TRUCK 


JANTITY 

ITEM  NUMBER 

DESCRIPTION 

U/M 

UNITFRICE 

EXT5ND.ED  AMOUN 

LI5T  PRICE 

PRICE  N0*2 

BUDGET  PRICING 

CONDUIT  PIPE  products:: 

SINGLE  LINE  -  BELOW  GROUND 
.JTEAM  <>.  CONDEN.'JATE 

1 

j 

i 

XX06 

0"  .'?CH  40  A53D  ERW  STEEL  PIPE 
W/S"  MINERAL  WOOL  IN  A  16"  10 
GA  fnjSION  BONDED  EPOXY  COATED 
STEEL  CONDUIT 

FT 

5G.04 

50.8 

1  : 

XX07 

i 

0"  X  16"  CONDUIT  90  DEG  EL 

EA 

394.00 

384.0' 

1 

XXOG 

B"  X  16"  CONDUIT  GLAND  SEAL 

EA 

213-00 

213.0 

1 

XX09 

6“  SCH  40  A53B  ERW  STEEL  PIPE 
W/2”  MINERAL  WOOL  IN  A  14"  10 
GA  FUSION  BONDED  EPOXY  COATED 
STEEL  CONDUIT 

FT 

42.71 

42.7 

1 

XX10 

6"  X  14"  CONDUIT  90  DEG  EL 

EA 

305-00 

305.0' 

1 

XX1  1 

6"  X  14"  CONDUIT  GLAND  SEAL 

*««•  CONTINUED 

i  EA 

186.00 

186.0 

HER  INFORMATION:  This  Quoiailon  to  Domg  maao  upon  ihe  conoilion  inju.'m  tno'aveni  ihla  Quotation  ts  incoroorfliad  by  Purchaaar  in  a  bid  tnat  13  nccepied 
cbaoer  shall  Do  committed  to  puTchaoe  tno  products  doacribod  heroin  upon  the  terms  and  condlllflnfl  ftiftiofl  heroin  and  on  the  roveree  Qldfi  fiorooi.  In  Ihe  even 
the  oroducis  doacriDod  heroin  are  not  aoorovod  Dy  the  oany  accspiinp  Purchasar’a  bid.  Purchaaer  agrees  to  notify  Rovanco  Piping  Syaiems  in  •••riting  of  sah 
ipprovai  and  Rovanco  Piping  Syotema  ohaii  nave  ten  (to)  daya  aiier  the  recotot  of  antd  notico  to  obtain  tne  approval  ol  aald  party,  tn  which  event.  Purcnasor  shai 
commuted  to  ourcho&a  tno  producte  aa  aloreaaicl. 

PLEASE  ACKNOWLEDGE  YOUfl  ACCEPTANCE  OP  THIS 
QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  RETURNING 
THE  ACKNOWLEDGMENT  COPY  HEREOF. 


•VANCO  PIPING  SYSTEMS 


PURCHASER: 

759  refer  ro  tho  otove  Quoxbx7ot\ /Number  w/ien  placing  your  oraar. 

m  GOOD  FOR  30  DA  YS  FROM  DA  TE  OF  QUOTE  UNLESS  By 

^ERWISE  STA  TED.  ‘ - 


QT  -d 


QUOTATION 


6Ect’-Tt7i-ST5-T  13i  QDNbnOd  0000  So.  TT  'unx- 


E-24 


Added  September  1995 


20535  S.E  FnO^JTAGF  ROAD 
JOLICT.  ILUNOIS  60136 


PHOWE;  615-741-6700 
FAX:  815*741-4228 


TO: 


PRICE  NO. 2 


□UOIhNU. 

DATE 

SALES  REP. 
JOB  NO. 
PROJECT 


0J66D?_  PAGE  2 

6/1  '4/9S 

JOHN^ON-f-MEK^TON  A550C* 
JB6065 

HAWTHORNE  ARMY  DEPORT  -  BUD 


EGTI MATED  CHIPPING  DATE 

6-  9  WEEK.V 

TERMS 

i  -S/.IO  WET  30 

F.O.B.  .IOI  IFT.  II  I.INni.*! 

^EE  BELOW 

SHIP  VIA 

TRUCK 

QUANTITY 

ITEM  NUMBER 

UtSCRIPTION 

U/M 

UNIT  PRICE 

EXTENDED  AIVIOUF 

1 

XX12 

3"  SCH  na  A53B  ERW  .JTEEL  PIFW 
W/2”  MINERAL  WOOL  IN  A  12-3/4" 
10  GA  FUSION  BONDED  EPOXY 
COATED  STEEL  CONDUIT 

FT 

39.73 

39.7 

1 

XX13 

5"  X  12-3/4-  CONDUIT  90  DEG  EL 

EA 

272.00 

272.0 

1 

XX1A 

5"  X  12-3/4"  CONDUIT  GLAND 

SEAL 

EA 

182.00 

1S2.0 

1 

XX15 

4“  SCH  40  A53H  ERW  STEEL  PIPE 
M/2'  MINERAL  WOOL  IN  A  10-3/4" 
10  GA  FUSION  BONDED  EPOXY 
COATED  STEEL  CONDUIT 

FT 

33.10 

33.1 

1 

XX16 

4"  X  12-3/4“  CONDUIT  9©  DEG  EL 

EA 

244.001 

244.0 

1 

XX17 

4'  X  12-3/4"  CONDUIT  GLAND 

SEAL 

FA 

1Q2.00 

1Q2.0 

1 

XX1B 

3"  SCH  40  A33D  ERW  STEEL  FIFE 
W/2'  MINERAL  WUUL  IN  A  10-3/4“ 
10  GA  FUSION  BONDED  EPOXY 
COATED  STEEL  CONDUIT 

FT 

31  .77 

31  .7 

1 

XX19 

3"  X  10-3/4"  CONDUIT  90  DEG  EL 

EA 

206.00 

206.0 

CONTINUED 

OTHER  iNPOflMATlON:  Thia  Quouiion  la  being  moao  uoon  in®  oondition  (hat,  In  ina  •v«m  thle  OuotAMon  Is  incorDormnri  hy  Ptircneear  in  a  bi4  ihni  is  nccaptet 
Purcnaser  snail  be  eommitinn  in  miff.nnnn  inn  proouciB  OBscrlbod  herein  uoon  the  larma  and  condlltons  staled  herein  and  on  the  revarsa  aide  hereol.  in  Iho  ever 
ihai  the  croduote  datcribed  herein  are  nol  aoproved  by  me  party  accepilnp  Purchasers  Old,  Purchaaer  agrees  10  floillv  Rovanco  Piping  Syeiema  tn  yrrmno  01  sai 
disapproval  and  Rovanco  Piping  fiyaiome  onail  have  ion  (10)  daya  alior  iho  reoeiot  oi  said  notice  lo  ooiam  me  approval  oi  snid  party,  tn  wnicn  oveni.  purcnaoer  oita 
oe  commiiiio  to  purcnaoo  tne  prooucra  as  aioreooid. 


ROVANCO  PIPING  SYaiEMS 


PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 
QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  RETURNING 
THE  ACKNOWLEUCiMbN  I  L'OPY  MERCOP. 


RY; 


PURCHASER., 

ra^or  in  tlm  fifynvrt  QuntnT/on/Numtysr  whvn  Dfdcino  vour  orddr. 

PmCBS  GOOD  FOR  30  DA  YS  FROM  DA  TB  OF  QUOTB  UNLESS  hy- 

OTHERWISE  STATED.  - 


QUOTATION 

6cSt--Tt-i-CTe-T  131  oonanoa  0000  9t-:CT  CG.  t-T  -inr 


E-25 


Added  September  1995 


nd6Z-Z^  S6-t^T>90 


6ZZ^  It-L  919  I 


?^0  6-H 


20535  6.E.  FRONTAGE  ROAO 
JOUST.  ILUN0I3  60430 


^?][r^?fCOi22.6 


PHONS:  B1 5' r^VO^UO 
h/vi:  m3-74l-/ta;?9 


PRICS  NO. 2 


QUOTK  m. 
DATE 

SALFSRFP. 
JOB  NO. 
PROJECT 


03660V  PAGE  3 

6/1 

JOHN^rON-EtlERS’DN  f\SS^Z. 

J86065 

HAWTHORNE  ARHY  DEPORT  BUD 


ESTIMATED  SHIPPING  DATE  TERMS 


6-  8  week;; 

QUANTITY  I  iri 


1 .5/10  NET  30 


F.O.a.  JOLIET  ILLINOIS 
^EE  DELQW 


ITEM  NUMQER 

DESCRIPTION 

U/IWl 

XX20 

3"  X  CONDUIT  GLAND 

5:eal 

EA 

XX21 

3"  .VCH  00  A53B  ERU  TTEEL  PIPE 
WX1 ■  MINERAL  WOOL  IN  A  0-5/0" 
10  GA  FUSION  BONDED  EPOXY 
COATED  .S’TEEL  CONDUIT 

FT 

XX22 

3*  X  0-5/8'’  CONDUIT  90  DEC  EL 

EA 

XX23 

3"  X  8-3/0"  CONDUIT  GLAND  SEAL 

EA 

XX24 

2-1/2"  SZH  40  A53B  ERW  ^TEEL 
PIPE  W/S"  MINERAL  WOOL  TN  A 

1 0-3/4'’  10  GA  FUSION  BONDED 
EPOXY  UrJATED  STEEL  CONDUIT 

FT 

XX225 

2-1/2’  X  10-3/4"  CONDIITT  90 

deCt  el 

EA 

XX26 

i 

2-1/2*  X  10-3/4"  CONDUIT  GLAND 
.?EAL 

EA 

XX27 

2"  SCH  00  A53D  EPW  ^TEEL  PIPE 
W/1  "  filNEKAL  WOOL  IN  A  6-5/8’‘ 
10  GA  FUSION  BONDED  EFWY 

FT 

CONTINUED 

5Hlh  VIA 

TRUCK 

JITPmCE  EXT 

105.00 

20.00 


192.00 

127.00 

31.63 


105.0 


196.00 


183.00 


23 . 1  9 


1  92 .  G 
127.0 
3i  .£ 


196. (■: 


Ptirmniinr  snail  ba  comnniiidd  lo  ourcnasc  ihe  Droducia  aoscriDad  narcin  upon  ihe  lerms  and  condltlone  oiatad  herein  and  on  the  ravarao  elds  herooi.  in  ine  eve 
that  the  oroducis  aeecribod  herein  are  noi  approved  by  the  pany  accoctinq  Purchaaars  Did,  Purchaser  agreea  lo  noiiiy  Rovanco  Piping  Syaiems  m  r/rning  or  sa 
disapproval  and  Rovanco  Piping  Systems  snail  nave  ten  (tO)  aaya  oner  tne  receipt  oi  aaio  noitco  to  uutam  ili»  smm'uvmi  oi  laio  party.  In  nhien  ovom,  Purvnasor  anr 
DO  oommined  lo  purcnsoo  tne  products  ae  oiurosaiu. 

ROVANCO  PIPINQ  9Y^Ti=M«?  PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 

nw  ririivva  3  ja  \  cjvii.  QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  RETURNING 

THE  acknowledgment  COPY  HEREOF, 

BY: _ 


PURCHAStH: 


ijf/ei  to  cPcePorc  Oi/otDr/Q/r/Ni/mbor  vyhon  pinvinp  your  order. 
Pff/CSS  GOOD  FOR  30  DAYS  FPOM  DATE  OF  HUOTF  lIM.FFR 
OTHERmSE  STATED. 


QUOTATION 


6^^^-Tt’i-ST0-T  131 


CDNWt^a  0000 


St’iCT  £6,  ^T  ‘unr 


E-26 


Added  September  1995 


OliJ  ZlOd  W<I6C:C!  Ss-tri^go 


6ZZV  I 918 


Tfec 5-^ 


jpiphig  ssfist^^ms 


20S35  3.E.  FRCniT/'.OE  ROAO 
JOUET.  ILLINOIS  60436 


FMCMS:  015^741-5700 
FAX:  6T5-741-4;?20 


TO: 


PRICE  H0*2 


QUOTtNU.  03669?  PAGE  4 

DATE  6/ 1 4/?5 

SALES  REP.  J0HNSDN-EMER50N  A5St)C. 

JOB  NO.  J86065 

PROJECT  HAWTHORNE  ARMY  DEPORT  “*  BUD 


A 

htt3sm0§^imm:SM 

■ 

ESTIMATED  01  UPPING  DATE 

6-  R  UEEKS 

TCnME  '  ■ 

1.3/10  NET  30 

F.O.B.  JOLIET.  ILI.INOK 

5EE  BELOW 

SHIP  VIA 

TRUCK 

QUANTITY 

ITEM  NUMBER 

DESCRIPTION 

U/M 

T  UNIT  PRICE  1  EXTENDED  AMOUr 

COATED  i'TEEL  CONDUIT 

1 

XX2Q 

2"  X  6-3/9"  CONDUIT  90  DEC  EL 

EA 

150.00 

'  ISO.O 

1 

XX29 

2"  X  6-5/B'‘  CONDUIT  GLAND  5:EAL 

.  EA 

1  80.00 

►  ua.c; 

1 

XX30 

1-./2"  sen  80  A106E(  .SMLi’  JTEEL 
PIPE  U/1 "  MINERAL  WOOL  IN  A 

6-s/n*  10  r.A  FUSION  bonded 
EPOXY  coated  .':teel  conduit 

FT 

23.43 

23.4 

1 

XX31 

1-1/2'  X  6-3/8*  CONDUIT  90  DEG 
EL 

EA 

150.00 

150.0 

XX32 

1-1/2"  X  6-5/0"  CONDUIT  GLAND 
^EAL 

PA 

BB.OO 

80.0 

1 

XX33 

1-1/4"  SCH  00  A106B  SMLi!  5'TEEL 
PIPE  W/1 "  MINERAL  WOOL  IN  A 
6-S/Gl''  10  GA  FUSION  BONDED 
EPOXY  COATED  .TTEEL  CONDUIT 

FT 

23.45 

23.4 

•I 

XX34 

1-1/4'  X  6-5/0“  CONDUIT  9G  DEG 
EL 

EA 

1 50 .00 

ISO.O 

1 

XX33 

1-1/4*  X  6-S/9'  CONDUIT  GLAND 
5EAL 

EA 

GO.  00 

QGI.O 

QTHPR  INFnnMATinA 

!•  TM*  rtMMt.a....  i_  _ _ _ _ 

CONTINUED  ««« 

Purcnaser  snail  ds  commitisa  lo  purcnase  ina  oFoaucT,  oSScr  ioVimro  ,  ^  la  incorporaisd  Dy  Purcfiaasr  in  a  bid  ihai  m  aecsDisr 

thai  in#  prodvct.  d««cridPd  hproin  are  not  nnnrnvAri  hi  inn  nlfN  wndttlonp  ptnied  horoin  and  on  tno  royorao  oldu  harool.  in  .ha 

oisapprovsl  and  Rovaneo  Piping  Sysiemo  shall  have  ten  noi  dava  ftfior  ^nn  rurn^nf^. flovanco  Plolna  Sysiama  In  mitinn  of  lai 
DO  commllieo  lo  purcnaoo  mo  proouc'j  ‘  Puronoo.r  ana 


ROVAMCO  PIPIN3  SYa  iKMa 
BY; 


PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THtS 
QUOTATION  AND  AGREEMENT  SY  SIGNING  AND  RETURNING 
THE  ACKNOWUeDOMENTCOPV  HKREOr. 


"PleaB  ronr  to  tf)9  eoovff  uuatation/Nurncnr  wnen  ptacinn  vour  vrOor. 
GOOD  AO/f  20  DA  VS  FfiOM  Od  TB  OP  Of  IOTP  UNLBBB 

OTHBRWfSE  5r/1  TTD. 


PURCHASER: 

pv. _ 


£T  -J 


QUOTATION 


GEct-  STO  T  "01 


□DNUTiOLI  0000  i^tCT  SGi  trl  'imf 


E-27 


Added  September  1995 


0  1  a  t^iod  ndoz-z’  56-:^i-90 


szzr  T  9  18  I 


%2  6-a 


20535  S£.  FRONTAGE  ROA.U 
JOUET.  ILUNOIS  50438 


PHONE:  81 6  74 1  Q700 
FAX:  81C-741-fl;?Z8 


TO: 


PRICE  NO. 2 


QUOTE  NO.  036609 

DATE  6/14/95 

SALES  REP.  vJOMNS’ON-EHER^ON  (^SSOC 

JOB  NO.  J8606G 

PROJECT  HAWTHORNE  ARMY  DEPORT 


PAGE  3 


BUD 


estimated  SHlPPiNG  DATE 
6-  B  WEEKS 


TERMS 


1.5/10  NET  3© 


F.O.B.  JOLIET,  ILLINOIS 
BELOU 


SHIf  VIA 

TRUCK 


QUANTITY 


I  fEIM  NUMBER 


DESCRIPTION 


U/M  UNIT  PRICE  EXTSWDED  AMOUN 


FRETCHT  FIGURED  PER  TRUCK  WILL 
CD.VT  $3,000.00  EACH. 


QUOTE  TOTAL  ^t*•K 

QUOTE  TOTAL  MARK-UP  % 

THE  ADOVE  QUOTE  CONTAINS 
BUDGET  PRICING  WHICH  IS  TO  BE 
USED  FOR  ESTIMATING  PURPOSES 
ONLY. 


PRICES  MAY  VARY  DEPENDING 
ON  QUANTITIES  ORDERED. 


ssrr.ir.v.r.s  *™  ■“ 


ROVANCO  PI  PING  SYSTEMS  PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 

QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  Ht  I  UHNING 
THC  acknowledgment  COPY  HEREOF. 

BY: 


OuotBtion/Numbsr  wnon  plaana  vour  order. 

w  da  75  of  quote  d/vjl^ss 


PURCHASER;, 


BY: 


H ’d 


QUOTATION 

erCl—Tl'iL-STB-T  *131 


GOI^tA*iOa  0000 


SS.  H  -unf 


E-28 


Added  September  1995 


oi«  STOd  ndsz-z\  ss-t-i-go 


6ZZt  I  rz.  9  18  T 


6-H 


Pipmg 


20535  a.e.  FROMTAGE  ROAD 
JOUET.  ILUNOIG  0CM3G 


FHOr<C;aiS-7M|.67CO 
FAX:  015-7A1-4229 


TO: 


PRICE  NO.  3 


QUO  1  b  NU. 
UATE 

SALES  REP. 
JOB  NO. 
PnOJECT 


036610  PAGE  1 

6/14/90 

J0HH50N-EMERSaH  AS'SOC. 
Je6065 

HAWTHORNE  ARMY  DEPOT  -  DUDG 


ESTIMATED  SHIPPING  DATE 

6-  B  WEEKS 

TERMS 

1.5/10  NET  30 

F.O.B.  JOLIET,  ILLINOIS 

SEE  J&ELOU 

SHIP  VIA 

TRUCK 

QUANTITY 

ITEM  NUMBEH 

DESCRIPTION 

U/IV) 

UNIT  PRICE 

EXTENDSD  AMOUr 

LIST  PRICE 

PRICE  NO.  3 

BUDGET  PFUICING 

CONDUIT  PIPE  F^RODUCT^. 

STEAM  ~  BELOW  GROUND 

1 

XX06 

B"  40  A53B  ERM  STEEL  PIPE 
W/2"  MINERAL  WOOL  IN  A  16*  10 
GA  FUSION  BONDED  EPOXY  COATED 
STEEL  CONDUIT 

FT 

30-84 

50. D 

1 

XX07 

8*  X  16’  CONDUIT  70  DEG  EL 

e:a 

304.00 

3Q4.0 

1 

XXOID 

8"  X  16"  CONDUIT  GLAND  SEAL 

EA 

213.00 

213.0 

1 

XX09 

6’  sen  40  A53B  ERU  STEEL  PIPE 
U/2"  MINERAL  WOOL  IN  A  14"  10 
CA  FUSION  BONDED  EPOXY  COATED 
STEEL  CONDUIT 

FT 

42.71 

42.7 

i 

XXI  0 

6"  X  14”  CONDUIT  90  DEG  EL 

EA 

305.00 

3Q5.e 

1 

XXI  1 

6'  X  14“  CONDUIT  GLAND  SEAL 

E{^ 

166.00 

1B6.0 

1 

XX12 

5"  SCF1  40  A53D  ERM  STEEL  PIPE 

CONTINUED  ««« 

FT 

39.75 

39.7 

.^.11  .7 -  - ®  -  . . .  ............  .......  M.  .ii«  vTvili  uii«  Mvviaiiwii  IB  i(tvuii/ui uivu  vr  ruibii««vr  in  a  Din  inBJ  IQ  aflCODIfl: 

Purcnasar  an&li  oa  commuiDO  ;o  purcnaaa  me  praducta  aoBcriDCd  nerem  upon  tne  terms  ano  conaitiona  Bieise  narem  anu  on  tim  iworsv  Biui*  iiai«»t  m  in«  sTor 
•'’®  approved  br  the  eany  aeeeptmQ  Ptimheaei^e  nm  Piirnnener  eoreei  lo  nolllv  Rovinco  Plolna  Gyawma  tn  mitino  of  sal 

dieapprovBi  and  flovanco  Piping  Syatsms  shall  have  ten  (fO)  days  aiior  mo  receipt  of  said  nonce  to  owain  me  approval  at  oaid  party,  in  which  event  Purchaser  ahe 
be  commiuea  to  ourcnaee  the  producto  as  aforesaid. 

PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 
QUOTATION  ANO  AGREEMENT  BY  SIGNING  AND  RETURNING 
Tl  1C  ACKNOWLCDCMGNT  COPY  HEREOF. 


ROVANCO  PIPINO  SYSTEMS 
BY: _ 


"Pimrw  fo  tha  ahove  Quotavon/Numtmr  whan  olacina  vour  order. 
PmC£S  QOOO  Fon  30  DA  YS  FROM  DA  TB  OF  QUOTE  UNLESS 
OTfICnVVfSE  TBO. 


PURCHASER:, 
BY: _ 


QUOTATION 


ST’d 


eZZi'-lUL-S'^B-'l  131 


□DIStfi'iDd  0eE!0 


BP'SCT  S6<  i'l  ‘unp 


E-29 


Added  September  1995 


Olij  9I0d  .  Wdec  :cl  gS-t'T-gO  IVL  918 


20Q35  S.E.  FRONTAGE  HOAD 
JOLfET,  IUUNOI3  0CM30 


FHONC:  015-741-6700 
FAX:  015-741-4229 


TO: 


PRICE  NO. 


QUOTE  NO.  036610  PAGE  2 

DATE  6/1 4/ VO 

SALES  REP.  JOHN:jON~EMEKi‘UN  Ai’^OC  • 

JOB  NO.  066063 

PROJECT  HAWTHORNE  ARMY  DEPOT  -•  BUDG: 


55  I  IMA  I  tU  SHIPPING  DATE 

6-  0  WEEKi' 


TEH  MS 


1.5/1G  NET  20 


r.O.D.JOLItT.  ILLINOIS 

SEE  DELOW 


SHIP  VIA 


TRUCK 


QUANTITY 

ITEM  NUMBER 

DcscmmoN 

U/M 

1 1 

UNIT  PRICE 

EXTFWDED  AMOUN 

W/2"  MINERAL  WOOL  IM  A  12-3/4” 
10  r.A  FUSION  BONDED  EPOXY 
COATED  iTEEL  CONDIITT 

1 

XX13 

5"  X  12-3/4"  CONDUIT  90  DEG  EL 

.  EA 

272*00 

272*0 

1 

XX14 

5"  X  12-3/4"  CONDUIT  GLAND 
^EAL 

EA 

102.00 

182.0 

1 

XX15 

4"  SCH  40  A53B  ERU  TTEEL  PIPE 
W/2"  MINERAL  WOOL  IN  A  10-3/A" 
1G  GA  FUSION  BONDED  EPOXY 
COATED  STEEL  CONDUIT 

FT 

33*10 

33.1 

1 

XXI  6 

4"  )<  i()-3/4"  CONDUIT  90  DEG  EL 

EA 

225-00 

225*0 

1 

XXI  7 

4"  X  10-3/4”  CONDUIT  GLAND 

SEAL 

EA 

185*00 

105. 0 

1 

XXI  B 

3'  SCH  40  A03B  ERW  STEEL  PIPE 
W/2"  MINERAL  WOOL  IN  A  10-3/4" 
1©  GA  fnjSION  BONDED  EPOXY 
COATED  STEEL  CONDUIT 

1  FT 

31 .77 

31  *7 

1 

XXI  y 

3"  X  10-3/4"  CONDUIT  90  DEG  EL. 

EA 

206*00 

206*0 

1 

XX20 

3"  X  10-3/4'  CONDUIT  GLAND 

***  CONTINUED  Htl« 

EA 

185.00 

103*0 

commiiiod  lo  purcnase  tns  producis  aoacriocfl  norein  uoon  me  Terms  ana  cpnaniona  staieo  narein  nnu  uii  tiiv  lorwfw  bioo  noretft  m  »no  ovon 
**7  »no  parly  aeeapitne  Purchator*  bid.  Pufcna-?ar  aoma-  m  nnillv  Rovancn  Plolnp  9vfltema  in  wlHno  of  sal 
00  cdmfnmeolo  purcneVo  mo^  rBcaloi  ol  nald  noiico  to  oOTain  iho  approval  at  aaid  party.  In  which  ovom.  Purcnaser  aha 

PLEASE  ACK.NOWLEDGF  vnilR  AGOEPTANCE  OF  TMIS 
QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  RETURNING 
THE  ACKNOWLEUGIVIbN  I  LUPY  HKReOF, 

BY: _ 


ROVANCO  PfPINQ  SYSTEMS 


^Pfnss  fBtor  to  ttio  CDOVb  Quotstfon/Nomosr  wficftt  pinviny  wur  urUer. 
PRfCBS  GOOD  FOR  SO  DA  VS  Ffl  AVf  DA  TP  OP  QUOTE  UNLESS 

OWSaWISE  STATED. 


PURCHASER: 
RY: _ 


OT  'J 


_  QUOTATION 
CZ2H  THcL  STO  T  ~ni 


OOh^bYiOLI  0000  Ctri£T  SG  i  M  ’imf 


E-30 


Added  September  1995 


0T«  oTOJ  Wc£6£‘3T  C6-M-90 


SZZ'i-  I  S  1 9  I 


20535  S.£.  rRUNIAUt  HOAU 
JOUET.  1UJN013  60436 


rHOy.E:  015-74)  .  8700 

rAX:QtG-74M220 


PRICE  NO-  3 


QUOTE  NO. 
DATE 

SALES  REP. 
JOB  NO. 
PROJECT 


036610  PAGE  3 

6/14/95 

JOHNSON- EMERSON  ASSOC. 
JQ6065 

HAWTHORNE  ARMY  DEPOT  BUDG 


ESTIMATED  SHIPPING  DATE  I  TERMS 


6-  e  WEEKS 
QUANTITY  I  m 


1-5/10  NET  30 


F.O.B.  JOLIET,  ILLINOIS 
SEE  BELOW 


SHIP  VIA 

TRUCK 


ITEM  fMUNIBER 

DESCRIPTION 

|u/M 

UNIT  PRICE 

SEAL 

yX21 

2-1/2"  SCH  46  A53P  ERW  STEEL 
PIPE  U/2"  MINERAL  WOOL  IN  A 
1(->~3/4'’  10  GA  FUSION  BONDED 
EPOXY  COATED  STEEL  CONDUIT 

FT 

31.63 

XX22 

2-1/2"  X  10-3/4"  CONDUIT  VO 

DEG  EL 

EPi 

176.00 

XX23 

2-1/2"  X  10-3/4"  CONDUIT  GLAND 
SEAL 

EA 

183.00 

XX24 

1-1/2’  SCH  46  A166B  SMLS  STEEL 
PIPE  W/2"  MINERAL  WOOL  IN  A 
0-5/0’  16  GA  FUSION  BONDED 
EPOXY  COATED  STEEL  CONDUIT 

FT 

26.62 

XX25 

1-1/2"  X  0-5/0'  CONDUIT  90  DEC 
EL 

!  EA 

161 .00 

XX26 

1-1/2"  X  0-5/0"  CONDIITT  GLAND 
SEAL 

EA 

127.00 

POLYURETHANE  FOAM  PRODUCTS; 
CONDENSATE  -  BELOW  GROUND 

FB2043-PA0B 

4’  BONDSTRAND  2060  X  0“  PVC 

FT 

13.27 

»»«•  CONTINUED  rtH« 

196-e 


183.0 


161 .0 


127.0 


"ppmvort  hy  tnn  o^iriy  flccRDilno  Purchaser's  bid.  Purcnaaor  ftorcoj  lo  r)ollfy  Rovanco  Ploina  Sysiams  m  ^’^ntlno  of  sal 
Piping  ayeiomo  shall  have  ion  (10)  days  alier  the  receipi  of  said  notice  to  oDtnIn  the  approval  oi  aeid  oany.  in  wmcn  evont.  Puronaaorsnt 
be  committea  to  puronaso  tne  proaucii  bb  aforaaim. 

ROVANCO  PIPING  SYSTEMS  PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 

QUOTATION  AND  AGREEMENT  DY  SIGNING  ANUHblUHNING 
THE  ACKNOWLEDGMENT  COPY  HEHEOP. 

6r: _ 


'*Plo9so  nfer  to  the  ebove  Quotevon/Number  when  plnctnn  vaur  orber. 
PRICES  GOOD  FOR  30  DA  YS  FROM  DA  TE  OF  QUOTE  UNLESS 
omefiVYtsE  srA  ted. 


PURCHASER: 
BY: _ 


QUOTATION 


eCcI— Tk6-ST6“T  131 


OOl^lW'iOa  0EI0E 


SS I  V'T 


E-31 


Added  September  1995 


0T«  8T0ci  Wdec '31  Se-t'T-QO 


6ZZ1r  I  g  ^  g  I 


20535  3.E.  FRONTAGE  ROAD 
JQUCT.  ILLINOIS  00130 


PJ10NE:  015-7-^-6700 
r/W:  015-71-^220 


TO: 


price:  no*  3 


PAGE  4 


QUOTE  NO.  036610 

DATE  6/1-^/ 95 

SALCS  HEP.  JOHM.VOM-EMERSDN  MSOC. 

JOB  NO.  J86065 

PROJECT  HAWTHORNE  ARMY  DEPOT  -  BUD( 


ESTIMATED  SHIPPING  DATE 

6-  8  WEEl<5 


TERMS 


1*3/10  WET  30 


P.O.R  JOI  IPT,  II  I  INOtS 


SHIPN/(A 


QUANTITY 

ITEM  NUMBER 

DESCRIPTION 

lU/M 

- _ [ _ 

1  UNIT  PRICE 

EXTENDED  AMOU 

CAiJING  30*  RL  W/JQINT  KIT 

F’B2033-P«iG6 

3"  BnNn.?TRAND  200©  X  6"  PVC 
C©.S'ING  30 'RL  W/JOINT  KIT 

FT 

16.03 

10*1 

1 

FB2023--PA06 

2"  BONDJTRAND  2000  X  6"  PVC 

l'©.^’;i;ni;»  ^wrl  w/joini  kii 

FT 

8.46 

1 

rB2904 

4"  SERIES  2©©0  70  DEGREE 

ELBOW 

EA 

74.33 

74.; 

1 

FB2903 

3’  SERIF'S  2060  90  DFRRRF 

ELBOW 

EA 

so.  23 

50*: 

1 

rB2?02 

2"  SERIES  2000  90  DEGREE 

ELBOW 

EA 

43.02 

43. ( 

PF'cElGHT  FIGURED  PER  TRUCK  WILL 
COST  a3, 000.06  EACH. 

quote  TOTAL 

QUOTE  TOTAL  MARK-UP  X 

OTHER  INPORUATinN 

THE  ABOVE  QUOTE  CONTAINS 

BUDGET  PRICING  WHICH  IS  TO  BE 
USED  FOF?  ESTIMATING  PURPOSES 

ROYANCO  PIPING  3Y3TEM3 
BV: 


PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 
QUOTATION  AND  AGREEMENT  BY  SIGNING  AND  RETURNING 
THE  ACKNOWLEDGMENT  COPV  HEREOF. 


Wpffrt  rcftr  to  t/]0  atjovo  Quotation /Number  Hnn  olacina  vourorthr. 

^  ouor£  ur^LSss 

O  THEfimSE  STA  TED. 


PURCHASER: 
DY- _ 


QUOTATION 


8T 'd 


6S3P“Tr^-ST6”T  -01 


OONbflOd  0000 


05:CT  S6.  PT  ‘unj 


E-32 


Added  September  1995 


632^  II'L  918  I 


1  -  5  1 0  c  w  j  6  e  ;  3 :  9  s  m  -  9  o 


%>■  c  6  -  y 


20535  aE  FROWTACe  ROAD 
JOLIET.  ILLINOia  W^6 


pMorjE:  010-74 1 -orco 

FAX  R 15. 74 1-4222 


TO: 


PRICE 


HO. 


QUOTE  NO.  036610  5 

DATE  6/14/95 

SALES  REP  JOHNSON-EMEF^SON  A^:?0C. 

JOB  NO.  J86065 

PROJECT  HAWTHORNE  ARMY  DEPOT  -  3UD& 


PRICE.T  MAY  VARYING  DEPENDING 
ON  QLIANTl'TIE.V  (3RDERED. 


Pur^nwer  ahTbJ  condiiion  inai,  in  tn«  oveni  ihis  OuotBilon  is  incoroomtoTuy  Purcnaisr  In  a  bid  that  I'e  accaDtec 

insi  ercdu^^^  ourcnaae  ina  oroducis  ooscrtbed  neroin  upon  ina  lorma  ano  conditlonB  smied  nsrein  ana  on  ino  rovorso  smVn^ooV  m  m. 

oparovcd  bv  .hs  uaf.y  «cc«Diing  Purcna.of.  bid.  Purchaser  eqreen  m  notify  Rovsnro  Plpino  ftysiLs  in  -rfUno  of  II 

oe  commiwoa  to  purcnaoo^no  Pi^rcnajor  ana 


ROVANCO  PIPING  3YQTEM0  PLEASE  ACKNOWLEDGE  YOUR  ACCEPTANCE  OF  THIS 

QUOTATION  AND  AGHbtMfcN  1  «Y  SIGNING  AND  HETUPININQ 
THP  ACKNOWLEDGMENT  COPY  HEREOF. 

BVt _ 


PUnCIIAfiER: 

Ttowff  refer  to  ttie  ebava  Qt/orpr/or?//Vi/mz>ar  wnen  pfoemg  your  oraor. 

OTH§ni^^ESTATB^  OUnTE  UNLESS  ry  _ 


ST 'd 


quotation 

6SSr-TP^-STS“T  131 


CONUnOd  0000  TS^CT  SSi  TT  *unr 


E-33 


Added  September  1995 


EEAP  Limited  Energy  Study  of  Steam  Distribution  Systems 
Hawthorne  Army  Ammunition  Depot,  Nevada 


APPENDIX  F 
Table  of  Contents 


Industrial  Area  Cost  Estimates  .  F-1 

(18  Sheets) 

Industrial  Area  Pipe-In-Conduit  Unit  Cost  Estimates .  F-19 

(2  Sheets) 

Industrial  Area  Built-Up  Pipe  Unit  Cost  Estimates .  F-21 

(2  Sheets) 

Industrial  Area  Trench  Excavation  Unit  Cost  Estimates .  F-23 

(6  Sheets) 

Concrete  Pit  (Manhole)  Unit  Cost  Estimate  .  F-29 


Note:  See  Appendix  G  For  Pipe  Fitting  Unit  Cost  Estimates 


\I6403n\APP-E 
940624-2 _ 


CONSTRUCTION  COST  ESTIMATE 


Project 

EClP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Pipe  Replacement  Bldg  13  to  MH  B4 


Placement 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Direct  Bury 


Direct  Bury 


Cone  Trench 


Cone  Trench 


Date  Prepared  Sheet  of 

July  1995  1  18 


Project  No.  Basis  for  Estimate 
PN-40667 


Code  A  (no  design  completed) 


Estimator  Checked  By 

BIH  RCL 


Quantity 


No.  Unit 
Units  Meas. 


Piping  cost 


Bldg  13toMH  A5 


Bldg  13toMH  A2-1 


MH  A2-1  to  MH  A5 


Bldg  13toMH  A5 


MH  A5  to  MH  B1 


MH  B1  to  MH  B2 


MH  B1  to  MH  B2 


MH  B2  to  MH  B3 


MH  B2  to  MH  B3 


MH  B3  to  MH  B4 


MH  B3  to  MH  B4 


MH  A5  to  MH  B1 


MH  B1  to  MH  B2 


6"  (40)  HPS 


4"  (80)  Cond 


6"  (40)  HPS 


3"  (80)  Cond 


3"  (80)  Cond 


3"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


2"  80  Cond 


2"  (80)  Cond 


5"  (40)  HPS 


Lawn 


Lawn 


Lawn 


Cone  Road 


Cone 


Cone 


Cone  Road 


Cone 


Cone  Road 


Asphalt 


Cone  Road 


Cone 


Cone 


679  I  LF 


330  LF 


349  LF 


44  LF 


102  LF 


25  LF 


LF 


25  LF 


75 


22  LF 


44  LF 


102  LF 


$65.58 


$46.19 


$37.91 


$65.58 


$37.91 


$37.91 


$37.91 


$25.01 


$25.01 


$48.67 


$48.67 


$65.58 


$44.37 


$44,528 


$13,232 


$2,492 


$1,668 


$3,867 


$948 


$4,951 


$625 


$3,650 


$1,071 


$2,885 


MH  B1  to  MH  B2 

4"  (40)  HPS 

Cone  Treneh 

Cone  Road 

25 

IKOI 

$44.37 

$1,109 

MH  B2  to  MH  B3 

5"  (40)  HPS 

Cone  Treneh 

Cone 

198 

LF 

$65.58 

$12,985 

MH  B2  to  MH  B3 

5"  (40)  HPS 

Cone  Treneh 

Cone  Road 

25 

LF 

$65.58 

$1,639 

MH  B3  to  MH  B4 

3"  (40)  HPS 

Direet  Bury 

Asphalt 

75 

LF 

$63.77 

$4,783 

MH  B3  to  MH  B4 

3"  (40)  HPS 

Direet  Bury 

Cone  Road 

22 

LF 

$63.77 

$1,403 

MH  B1  to  Bldg  6 

2"  (40)  HPS 

Cone  Treneh 

Cone 

32 

LF 

$26.71 

$855 

Total  = 

$122,462 

lUemoiltion  cost  (Assumed  existing  abandoned  condensate  pipe  in  trench  is  the  same 

size  as  in  parallel  return  line.) 

Bldg  13toMH  A5 

6"  (40)  HPS 

Cone  Treneh 

Lawn 

679 

LF 

$4.69 

$3,185 

Bldg  13toMH  A5 

6"  (40)  HPS 

Cone  Treneh 

Cone  Road 

38 

LF 

$4.69 

$178 

MH  A5  to  MH  B1 

3"  (80)  Cond 

Cone  Treneh 

Cone 

44 

LF 

$1.56 

$69 

MH  B1  to  MH  B2 

3"  (80)  Cond 

Cone  Treneh 

Cone 

MBm 

LF 

$1.56 

$159 

MH  B1  to  MH  B2 

3"  (80)  Cond 

Cone  Treneh 

Cone  Road 

25 

LF 

$1.56 

$39 

MH  B2  to  MH  B3 

2"  (80)  Cond 

Cone  Treneh 

Cone 

■BBa 

LF 

$1.17 

$232 

MH  B2  to  MH  B3 

2"  (80)  Cond 

Cone  Treneh 

Cone  Road 

25 

LF 

$1.17 

$29 

MH  B3  to  MH  B4 

2"  (80)  Cond 

Direet  Bury 

Asphalt 

75 

LF 

$1.17 

$88 

MH  B3  to  MH  B4 

2"  (80)  Cond 

Direet  Bury 

Cone  Road 

— 

LF 

$1.17 

$26 

MH  A5  to  MH  B1 

5"  (40)  HPS 

Cone  Treneh 

Cone 

44 

LF 

$4.69 

$206 

MH  B1  to  MH  B2 

4"  (40)  HPS 

Cone  Treneh 

Cone 

wmm 

LF 

$1.56 

$159 

MH  B1  to  MH  B2 

4"  (40)  HPS 

Cone  Treneh 

Cone  Road 

25 

LF 

$1.56 

$39 

MH  B2  to  MH  B3 

5"  (40)  HPS 

Cone  Treneh 

Cone 

198 

LF 

$4.69 

$929 

MH  B2  to  MH  B3 

5"  (40)  HPS 

Cone  Treneh 

Cone  Road 

25 

LF 

$4.69 

$117 

MH  B3  to  MH  B4 

3"  (40)  HPS 

Direet  Bury 

Asphalt 

75 

LF 

$1.56 

$117 

Direet  Bury 

Cone  Road 

22 

LF 

$1.56 

$34 

MH  B1  to  Bldg  6 

2"  (40)  HPS 

Cone  Treneh 

Cone 

32 

LF 

$1.17 

$37 
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Revised  September  1995 


CONSTRUCTION  COST  ESTIMATE 


Project 

ECIP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Pipe  Replacement  Bldg  13  to  MH  B4 


Placement  Surface 


Date  Prepared  Sheet  of 

July  1995  2  18 


Project  No.  Basis  for  Estimate 
PN-40667 


Code  A  (no  design  completed) 


Estimator  Checked  By 

BIH  RCL 


Quantity  |  Unit  V  Total 
Cost  Cost 


Placement  cost 


Bldg  13toMH  A5 

irdigMiiidia 

Cone  Trench 

Lawn 

679 

LF 

$3.18 

$2,157 

Bldg  13toMH  A2-1 

4"  (80)  Cond 

Cone  Trench 

Lawn 

330 

LF 

$3.18 

$1,048 

MH  A2-1  to  MH  A5 

3"  (80)  Cond 

Cone  Trench 

Lawn 

349 

LF 

$3.18 

$1,109 

Bldg  13toMH  A5 

6"  (40)  HPS 

Cone  Trench 

Cone  Road 

38 

LF 

$17.62 

$670 

MH  A5  to  MH  B1 

3"  (80)  Cond 

Cone  Trench 

Cone 

44 

LF 

$3.18 

$140 

MH  B1  to  MH  B2 

3"  (80)  Cond 

Cone  Trench 

Cone 

102 

LF 

$3.18 

$324 

MH  B1  to  MH  B2 

3"  (80)  Cond 

Cone  Trench 

Cone  Road 

25 

LF 

$3.18 

$79 

MH  B2  to  MH  B3 

2"  (80)  Cond 

Cone  Trench 

Cone 

198 

LF 

$629 

MH  B2  to  MH  B3 

2"  (80)  Cond 

Cone  Trench 

Cone  Road 

25 

LF 

$3.18 

$79 

MH  B3  to  MH  B4 

2"  (80)  Cond 

Direct  Bury 

Asphalt 

75 

LF 

$3.18 

$238 

MH  B3  to  MH  B4 

2"  (80)  Cond 

Direct  Bury 

Cone  Road 

22 

LF 

$3.18 

$70 

MH  A5  to  MH  B1 

5"  (40)  HPS 

Cone  Trench 

Cone 

44 

LF 

$3.18 

$140 

MH  B1  to  MH  B2 

4"  (40)  HPS 

Cone  Trench 

Cone 

102 

LF 

$3.18 

$324 

MH  B1  to  MH  B2 

4"  (40)  HPS 

Cone  Trench 

Cone  Road 

25 

LF 

$3.18 

$79 

MH  B2  to  MH  B3 

5"  (40)  HPS 

Cone  Trench 

Cone 

198 

LF 

$3.18 

$629 

MH  B2  to  MH  B3 

5"  (40)  HPS 

Cone  Trench 

Cone  Road 

25 

LF 

$3.18 

$79 

MH  B3  to  MH  B4 

3"  (40)  HPS 

Direct  Bury 

Asphalt 

LF 

$17.77 

$1,333 

MH  B3  to  MH  B4 

3"  (40)  HPS 

Direct  Bury 

Cone  Road 

22 

LF 

$23.96 

$527 

MH  B1  to  Bldg  6 

2"  (40)  HPS 

Cone  Trench 

Cone 

32 

LF 

$3.18 

$102 

Total  = 

$9,758 

New  Manhole  cost 

MH  A2-1 

1 

EA 

$6,266 

$6,266 

MH  A2-2 

1 

EA 

$6,266 

$6,266 

MH  A2-3 

1 

EA 

$6,266 

$6,266 

Total  = 

$18,798 

Fittings  cost 

1  Bldg  1 3  to  Bldg  1 8 

6"  (80)  HPS  '  T  ’ 

1 

EA 

$416 

$416 

6"  (80)  HPS  '  45°  EL ' 

1 

EA 

$296 

$296 

6"  (80)  HPS  '  90°  EL  ’ 

1 

EA 

$306 

$306 

4"  (40)  Cond  ’  T ' 

1 

EA 

$336 

$336 

4"  (40)  Cond  '  90°  EL  ’ 

1 

EA 

$241 

$241 

MHA2-1  to  Bldg  13 

6"  (80)  HPS  '  90°  EL  ’ 

1 

EA 

$306 

$306 

6"  HPS  '  Valve  ' 

1 

EA 

$1,742 

$1,742 

4"  (40)  Cond  '  90° ' 

1 

EA 

$241 

$241 

4"  Cond  '  Valve  ’ 

1 

EA 

$1,132 

$1,132 

MH  A2-1 

6"  (80)  HPS  '  T  ' 

1 

EA 

$416 

$416 

6"  (80)  HPS  '  45°  EL  ’ 

1 

EA 

$296 

$296 

3"  (40)  Cond  '  T ' 

1 

EA 

$247 

$247 

3"  (40)  Cond  Anchor 

1 

EA 

$43 

$43 

MH  A2 

6"  (80)  HPS  '  T 

1 

2 

EA 

$416 

$832 

6"  (80)  HPS  '  45°  EL  ’ 

2 

EA 

$296 

$591 

1  1/2"  Drip  Trap  Ass. 

1 

EA 

$1,999 

$1,999 
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CONSTRUCTION  COST  ESTIMATE 


MH  A4 


MH  A5 


Project 

ECIP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Pipe  Replacement  Bldg  13  to  MH  B4 


Placement 


2"  HPS  ■  Valve ' 


3"  (40)  Cond  '  T ' 


3"  (40)  Cond  '  90°  EL ' 


2"  Cond  ■  Valve  ’ 


6"  (80)  HPS  '  T  ’ 


6"  (80)  HPS  '  45°  EL  ' 


3"  (40)  Cond  '  T ' 


6"  (80)  HPS  '  T  ’ 


6"  (80)  HPS  ’  45°  EL  ’ 


1  1/2  Drip  Trap  Ass. 


3"  (40)  Cond  '  T ' 


3"  (40)  Cond  '  90°  EL  ' 


4"  (80)  HPS  '  T ' 


4"  (80)  HPS  '  45°  EL  ' 


3"  HPS  ■  Valve  ' 


2  1/2"  HPS  '  Valve  ' 


3"  (40)  Cond  '  T ' 


2"  Cond  ■  Valve ' 


5"  (80)  HPS  '  T  ’ 


5"  (80)  HPS  '  45°  EL  ’ 


1  1/2"  Drip  Trap  Ass. 


3"  HPS  Valve 


2"  (40)  Cond  '  T ' 


2"  (40)  Cond  ’  90°  EL  ’ 


2  1/2"  Cond  Valve 


3"  (80)  HPS  '  T  ■ 


3"  (80)  HPS  '  45°  EL  ’ 


1  1/2"  HPS  ’  Valve  ' 


2"  (40)  Cond  '  T ' 


1"  Cond ’Valve’ 


6"  Steam  or  Condensate 


5  Steam  or  Condensate 


4"  Steam  or  Condensate 


3"  Steam  or  Condensate 


2"  Steam  or  Condensate 


MH  B1 


MH  B2 


MH  B3 


Expansion  Joints 


Date  Prepared 

July  1995 


Project  No. 
PN-40667 


Sheet  of 

3  1 


Basis  for  Estimate 


Code  A  (no  design  completed) 


Estimator 

BIH 


Checked  By 

RCL 


$282 


$247 


$241 


$282 


$416 


$296 


$247 


$416 


$296 


$1,999 


$247 


$241 


$286 


$206 


$874 


$858 


$247 


$282 


$416 


$296 


$1,999 


$874 


$217 


$135 


$858 


$341 


$157 


$217 


$240 


$142 


$748 


$724 


$575 


$481 


$414 


Total  = 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  OH  &  Profit 


Subtotal 


stimating  Contingency 


3.75% I  Based  on  average  of  materials  costs 


$282 


$494 


$241 


$282 


$416 


$296 


$247 


$832 


$591 


$1,999 


$494 


$241 


$286 


$206 


$874 


$858 


$247 


$282 


$832 


$591 


$1,999 


$874 


$435 


$135 


$858 


$341 


$157 


$217 


$240 


$142 


$1,496 


$2,895 


$1,151 


$1,924 


$414 


$33,307 


$189,967 


$3,846 


$193,813 


48,453 


$242,266 


Total  Probable  Construction  Cost 


Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


F-3 


266,492 


$110.58 
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CONSTRUCTION  COST  ESTIMATE 


Project 

ECIP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Pipe  Replacement  MH  A5  to  MH  A9 


Placement  Surface 


Date  Prepared  Sheet 

July  1995  4 


Project  No. 
PN-40667 


Basis  for  Estimate 


Code  A  (no  design  completed) 


Estimator 

BIH 


Quantity 


Checked  By 

RCL 


Piping  cost 


MH  A7  to  MH  A9 


MH  A7  to  MH  A9 


MH  A7  to  MH  A9 


MH  A9  to  Bldg  1 


MH  A9  to  Bldg1 


MH  A8  to  Bldg  2 


MH  A8  to  Bldg  2 


MH  A5  to  MH  A7 


MH  A5  to  MH  A7 


MH  A5  to  MH  A7 


MH  A5  to  MH  A7 


Demoliition  cost  size  as  in  parallel  return  line.) 


5"  (40)  HPS 

Cone  Trench 

Cone 

5"  (40)  HPS 

Cone  Trench 

Cone  Road 

3"  (80)  Cond 

Cone  Trench 

3"  (80)  Cond 

Cone  Trench 

Cone  Road 

2  1/2"  (40) 

Cone  Trench 

Cone 

1  1/2"  (80) 

Cone  Trench 

Cone 

2"  (40)  HPS 

Cone  Trench 

Cone 

1  1/2"  (80) 

Cone  Trench 

Cone 

5"  (40)  HPS 

Cone  Trench 

Cone 

5"  (40)  HPS 

Cone  Trench 

Cone  Road 

3"  (80)  Cond 

Cone  Trench 

Cone 

3"  (80)  Cond 

Cone  Trench 

Cone  Road 

Unit 

Cost 

Total 

Cost 

$65.58 

$19,543 

$65.58 

$1,443 

$37.91 

$11,298 

$37.91 

$834 

$31.26 

$3,126 

$37.91 

$5,308 

$26.71 

$3,472 

$20.00 

$2,599 

$65.58 

$22,887 

$65.58 

$3,345 

$37.91 

$37.91 

$1,934 

$89,020 

MH  A7  to  MH  A9 

■.■iifgMlildal 

Cone  Trench 

Cone 

298 

LF 

$4.69 

$1,398 

MH  A7  to  MH  A9 

5"  (40)  HPS 

Cone  Trench 

Cone  Road 

22 

LF 

$4.69 

$103 

MH  A7  to  MH  A9 

3"  (80)  Cond 

Cone  Trench 

Cone 

298 

LF 

$0.00 

$0 

MH  A7  to  MH  A9 

3"  (80)  Cond 

Cone  Trench 

Cone  Road 

22 

LF 

$0.00 

$0 

MH  A9  to  Bldg  1 

2  1/2"  (40) 

Cone  Trench 

Cone 

100 

LF 

$3.18 

$318 

MH  A9  to  Bldgi 

1  1/2"  (80) 

Cone  Trench 

Cone 

140 

LF 

$1.17 

$164 

MH  A8  to  Bldg  2 

2"  (40)  HPS 

Cone  Trench 

Cone 

130 

LF 

$1.17 

$152 

MH  A8  to  Bldg  2 

1  1/2"  (80) 

Cone  Trench 

Cone 

130 

LF 

$0.00 

$0 

MH  A5  to  MH  A7 

5"  (40)  HPS 

Cone  Trench 

Cone 

349 

LF 

$4.69 

$1,637 

MH  A5  to  MH  A7 

5"  (40)  HPS 

Cone  Trench 

Cone  Road 

51 

LF 

$4.69 

$239 

MH  A5  to  MH  A7 

3"  (80)  Cond 

Cone  Trench 

Cone 

349 

LF 

$0.00 

$0 

MH  A5  to  MH  A7 

3"  (80)  Cond 

Cone  Trench 

Cone  Road 

51 

LF 

$0.00 

$0 

$4,010 


Construction  cost 

MH  A7  to  MH  A9 

5"  (40)  HPS 

Cone  Trench 

Cone 

298 

LF 

$3.18 

$947 

MH  A7  to  MH  A9 

5"  (40)  HPS 

Cone  Trench 

Cone  Road 

22 

LF 

$17.62 

$388 

MH  A7  to  MH  A9 

3"  (80)  Cond 

Cone  Trench 

Cone 

298 

LF 

$3.18 

$947 

MH  A7  to  MH  A9 

3"  (80)  Cond 

Cone  Trench 

Cone  Road 

22 

LF 

$17.62 

$388 

MH  A9  to  Bldg  1 

2  1/2"  (40) 

Cone  Trench 

Cone 

100 

LF 

$3.18 

$318 

MH  A9  to  Bldgi 

1  1/2"  (80) 

Cone  Trench 

Cone 

140 

LF 

$3.18 

$445 

MH  A8  to  Bldg  2 

2"  (40)  HPS 

Cone  Trench 

Cone 

130 

LF 

$3.18 

$413 

MH  A8  to  Bldg  2 

1  1/2"  (80) 

Cone  Trench 

Cone 

130 

LF 

$3.18 

$413 

MH  A5  to  MH  A7 

5"  (40)  HPS 

Cone  Trench 

Cone 

349 

LF 

$3.18 

$1,109 

MH  A5  to  MH  A7 

5"  (40)  HPS 

Cone  Trench 

Cone  Road 

51 

LF 

$17.62 

$899 

MH  A5  to  MH  A7 

3"  (80)  Cond 

Cone  Trench 

Cone 

349 

■a 

$3.18 

$1,109 

MH  A5  to  MH  A7 

3"  (80)  Cond 

Cone  Trench 

Cone  Road 

51 

LF 

$17.62 

$899 

Fittings  cost 
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CONSTRUCTION  COST  ESTIMATE 


Project 

ECIP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Pipe  Replacement  MH  A5  to  MH  A9 


Placement 


Date  Prepared 

July  1995 


Sheet 

5 


MH  A7 


MH  A8 


MH  A9 


Expansion  Joints 


5"  (40)  HPS  ’  T  ’ 


5"  (40)  HPS  '  45°  EL  ’ 


1  1/2"  Drip  Trap  Ass. 


3"  (80)  Cond  '  T  ’ 


3"  (80)  Cond  '  90°  EL  ’ 


5"  (40)  HPS  '  T  ’ 


5"  (40)  HPS  '  45°  EL  ’ 


1  1/2"  Drip  Trap  Ass. 


2"  HPS  Valve 


3"  (80)  Cond  '  T ' 


3"  (80)  Cond  '  90°  EL  ’ 


2  Cond  Valve 


5"  (40)  HPS  '  T  ’ 


2  1/2"  HPS  Valve 


3"  (80)  Cond  '  T ' 


1  1/2"  Cond  Valve 


5"  Steam  or  Condensate 


4  Steam  or  Condensate 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  OH  &  Profit 


Subtotal 


stimating  Contingency 


Total  Probable  Construction  Cost 


Project  No. 

PN-40667 

Basis  for  Estimate 

Code  A  (no  design  completed) 

Estimator 

BIH 

Checked  By 

RCL 

Quantity 

Unit 

Total 

No. 

Units 

KEH 

Cost 

Cost 

2 

EA 

$416 

$832 

2 

EA 

$296 

$591 

1 

EA 

$1,999 

$1,999 

2 

EA 

$341 

$682 

1 

EA 

$158 

$158 

2 

EA 

$416 

$832 

2 

EA 

$296 

$591 

1 

EA 

$1,999 

$1,999 

1 

EA 

$282 

$282 

2 

EA 

$341 

$682 

1 

EA 

$158 

$158 

1 

EA 

$282 

$282 

1 

EA 

$416 

$416 

1 

EA 

$858 

$858 

1 

EA 

$341 

$341 

1 

EA 

$217 

$217 

7 

EA 

$724 

$5,066 

1 

EA 

$575 

$575 

■■1 

$16,561 

3.75% I  Based  on  average  of  materials  costs 


$117,863 


$2,386 


$120,249 


30,062 


$150,312 


15,031 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EClP  Modernize  Industrial  AreasSteam  Distribution 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Pipe  Rerouting  for  Buildings  3,  35  &  36 


Date  Prepared  Sheet  of 

July  1995  6  18 


Project  No.  Basis  for  Estimate 
PN-40667 


Code  A  (no  design  completed) 


Estimator 

BIH 


Quantity 


Checked  By 

RCL 


Location 

Service 

Placement 

Surface 

Cost 

Cost 

Piping  cost 

Bldg  3  to  Bldg  35 

Direct  Bury 

Lawn 

71 

mm 

$55.50 

$3,940 

Bldg  3  to  Bldg  35 

2"  (40)  HPS 

Direct  Bury 

Cone  Road 

18 

LF 

$55.50 

$999 

Bldg  3  to  Bldg  35 

2"  (40)  HPS 

Direct  Bury 

Sidewalk 

5 

LF 

$55.50 

$277 

Bldg  3  to  Bldg  35 

2"  (80)  Cond 

Direct  Bury 

Lawn 

71 

LF 

$48.67 

$3,456 

Bldg  3  to  Bldg  35 

2"  (80)  Cond 

Direct  Bury 

Cone  Road 

18 

LF 

$48.67 

$876 

Bldg  3  to  Bldg  35 

2"  (80)  Cond 

Direct  Bury 

Sidewalk 

5 

LF 

$48.67 

$243 

MH  A2-1  to  MH  A2-2 

2"  (40)  HPS 

Direct  Bury 

Asphalt 

185 

mm 

$55.50 

MH  A2-2  to  MH  A2-3 

2"  (40)  HPS 

Direct  Bury 

Asphalt 

241 

LF 

$55.50 

$13,374 

MH  A2-2  to  MH  A2-3 

2"  (40)  HPS 

Direct  Bury 

Cone  Road 

42 

LF 

$55.50 

$2,331 

MH  A2-1  to  MH  A2-2 

4"  (80)  Cond 

Direct  Bury 

Asphalt 

185 

LF 

$66.75 

$12,349 

MH  A2-2  to  MH  A2-3 

3"  (80)  Cond 

Direct  Bury 

Asphalt 

241 

mm 

$59.70 

$14,388 

MH  A2-2  to  MH  A2-3 

3"  (80)  Cond 

Direct  Bury 

Cone  Road 

42 

LF 

$59.70 

$2,507 

Through  Bldg  3 

2"  (80)  Cond 

0 

0 

60 

mm 

$48.67 

$2,920 

Through  Bldg  35 

2"  (80)  Cond 

0 

0 

135 

LF 

$48.67 

$6,570 

Bldg  35  to  Bldg  36 

2"  (40)  HPS 

Direct  Bury 

Cone  Road 

20 

mm 

$55.50 

$1,110 

Bldg  35  to  Bldg  36 

2"  (80)  Cond 

Direct  Bury 

Cone  Road 

20 

LF 

$48.67 

$973 

Bldg  35  to  Bldg  36 

2"  (40)  HPS 

Direct  Bury 

Lawn 

76 

LF 

$55.50 

$4,218 

Bldg  35  to  Bldg  36 

2"  (80)  Cond 

Direct  Bury 

Lawn 

76 

LF 

$48.67 

$3,699 

Demolition  cost  Existing  piping 


Bldg  3  to  Bldg  35  2"  (40)  HPS 


Bldg  3  to  Bldg  35  2"  (40)  HPS 


Bldg  3  to  Bldg  35  2"  (40)  HPS 


Bldg  3  to  Bldg  35  2"  (80)  Cond 


Bldg  3  to  Bldg  35  2"  (80)  Cond 


Bldg  3  to  Bldg  35  2"  (80)  Cond 


MH  A2-1  to  MH  A2-2  2"  (40)  HPS 


MH  A2-2  to  MH  A2-3  2"  (40)  HPS 


MH  A2-2  to  MH  A2-3  2"  (40)  HPS 


MH  A2-1  to  MH  A2-2  4"  (80)  Cond 


MH  A2-2  to  MH  A2-3  3"  (80)  Cond 


MH  A2-2  to  MH  A2-3  3"  (80)  Cond 


Through  Bldg  3  2"  (80)  Cond 


Through  Bldg  35  2"  (80)  Cond 


Bldg  35  to  Bldg  36  2"  (40)  HPS 


Bldg  35  to  Bldg  36  2"  (80)  Cond 


Bldg  35  to  Bldg  36  2"  (40)  HPS 


Bldg  35  to  Bldg  36  2"  80)  Cond 


is  to  be  abandoned  in 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


0 


0 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Lawn 


Cone  Road 


Sidewalk 


Lawn 


Cone  Road 


Sidewalk 


Asphalt 


Asphalt 


Cone  Road 


Asphalt 


Asphalt 


Cone  Road 


0 


0 


Cone  Road 


Cone  Road 


Lawn 


Lawn 


place;  demolition 


71  I  LF  $0.00 


$0.00| 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$0.00 


$84,498 


cost  = 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 


$0 
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Revised  September  1995 


CONSTRUCTION  COST  ESTIMATE 


Project 

EClP  Modernize  Industrial  AreasSteam  Distribution 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

_ ^pe  Rerouting  for  Buildings  3,  35  &  36 


Location 

Construction  cost 


Bldg  3  to  Bldg  35 


Bldg  3  to  Bldg  35 


Bldg  3  to  Bldg  35 


Bldg  3  to  Bldg  35 


Bldg  3  to  Bldg  35 


Bldg  3  to  Bldg  35 


MH  A2-1  to  MH  A2-2 


MH  A2-2  to  MH  A2-3 


MH  A2-2  to  MH  A2-3 


MH  A2-1  to  MH  A2-2 


MH  A2-2  to  MH  A2-3 


MH  A2-2  to  MH  A2-3 


Through  Bldg  3 


Through  Bldg  35 


Bldg  35  to  Bldg  36 


Bldg  35  to  Bldg  36 


Bldg  35  to  Bldg  36 


Bldg  35  to  Bldg  36 


Elbow  cost 


MH  A2-1  to  MH  A2-2 


MH  A2-2  to  MH  A2-3 


MH  A2-1  to  MH  A2-2 


MH  A2-2  to  MH  A2-3 


Core  Drill  cost 


Service 


2"  (40)  HPS 


2"  (40  HPS 


2"  (40)  HPS 


2"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


2"  (40)  HPS 


2"  (40  HPS 


2"  (40)  HPS 


4"  (80)  Cond 


3"  (80)  Cond 


3"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


2"  (40)  HPS 


2"  (80)  Cond 


2"  (40)  HPS 


2"  (80)  Cond 


Placement  Surface 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Lawn 


Cone  Road 


Sidewalk 


Lawn 


Cone  Road 


Sidewalk 


Asphalt 


Asphalt 


Cone  Road 


Asphalt 


Asphalt 


Cone  Road 


Direct  Bury  I  Cone  Road 


Direct  Bury  Cone  Road 


Direct  Bury  Lawn 


Direct  Bury  Lawn 


2"(40)HPSELB|  Direct  Bury 


2"  (40)  HPS  ELBI  Direct  Bury 


3"  (80)  Cond 


4"  (80)  Cond 


Direct  Bury 


Direct  Bury 


Asphalt 


Asphalt 


Asphalt 


Asphalt 


Through  Bldg  3 

2"  (40)  HPS 

Through  Bldg  3 

2"  (80)  Cond 

Through  Bldg  35 

2"  (40)  HPS 

Through  Bldg  35 

2"  (80)  Cond 

Date  Prepared  Sheet  of 

July  1995  7  18 


Project  No. 
PN-40667 


Code  A  (no  design  completed) 


Estimator 

BIH 


Quantity 
No  Unit 
Units  Meas. 


Checked  By 

RCL 


71 

LF 

$4.77 

$339 

18 

LF 

$18.02 

$324 

5 

LF 

$12.87 

$64 

71 

LF 

$4.77 

$339 

18 

LF 

$18.02 

$324 

5 

LF 

$12.87 

$64 

185 

LF 

$12.87 

$2,380 

241 

LF 

$12.87 

$3,101 

42 

LF 

$18.02 

$757 

185 

LF 

$12.87 

$2,380 

241 

LF 

$12.87 

$3,101 

42 

LF 

$18.02 

$757 

1 

EA 

$62.25 

$62 

1 

EA 

$62.25 

$62 

20 

LF 

$18.02 

$360 

20 

LF 

$18.02 

$360 

76 

LF 

$4.77 

$363 

76 

LF 

$4.77 

$363 

EA 

$276 

$1,103 

EA 

$276 

$1,103 

EA 

$392 

$1,567 

EA 

$456 

$1,824 

$351 

$701 

$351 

$701 

$351 

$701 

$351 

$701 

Total  = 

$2,806 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet  of 

8  18 

Project 

EClP  Modernize  Industrial  AreasSteam  Distribution 

Project  No. 

PN-40667 

Basis  for  Estimate 

Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 

Code  A  (no  design  completed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

Pipe  Rerouting  for  Buildings  3,  35  &  36 

Estimator 

BiH 

Checked  By 

RCL 

Location 

Service 

Placement 

Surface 

Quantity 

Unit 

Cost 

Total 

Cost 

wjgnj 

Fittings  cost 

MH  A2-2  2"  (40)  HPS  '  T ' 

2 

EA 

$163 

$325 

2"  (40)  HPS  '  45”  EL  ' 

1 

EA 

$121 

$121 

1  1/2"  Drip  Trap  Ass. 

1 

EA 

$1,999 

$1,999 

3"  (80)  Cond  '  T ' 

2 

EA 

$247 

$494 

3"  (80)  Cond  ’  90°  EL  ' 

1 

EA 

$171 

$171 

Anchors 

2 

EA 

$39 

$78 

MH  A2-3  2"  (40)  HPS  '  T  ' 

1 

EA 

$41 

$41 

2"  HPS  Valve 

1 

EA 

$282 

$282 

2"  (80)  Cond  '  T ' 

1 

EA 

$217 

$217 

2"  Cond  Valve 

1 

EA 

$282 

$282 

Expansion  Joints  None  Required,  Loops  are  installed 

$0 

$4,010 

Subtotal 

$112,413 

Nevada  Sales  Tax 

3.75% 

Based  on  average  of  materials  costs 

54% 

Subtotal 

$114,688 

Contractor  OH  &  Profit 

25.0% 

$28,672 

Subtotal 

$143,360 

Estimating  Contingency 

10.0% 

^■i 

|Total  Probable  Construction  Cost 

_ 

Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 

$119.83 
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CONSTRUCTION  COST  ESTIMATE 


Project 

ECIP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

steam  Pipe  Replacements  for  U  Street  -  East 


Placement  Surface 


;  Trench 


:  Trench 


:  Trench 


:  Trench 


:  Trench 


:  Trench 


:  Trench 


:  Trench 


:  Trench 


:  Trench 


:  Trench 


:  Trench 


:  Trench 


:  Trench 


:  Trench 


Piping  cost 


MH  A9  to  MH  EJ3 


MH  MOtoBldg  42 


MH  A10to  MH  A11 


MH  A10toMHA11 


MH  A11  toMH  A11J 


MH  A11  toA11-3 


MH  A11-3toP26 


MH  A11-1  toV 


MH  P21  to  U 


MH  A11-2toT 


MH  P22  To  S 


iLTilSKaiBlglS 


MH  P23  to  Q 


MH  P24  to  P 


MH  P25  to  O 


MH  P25  to  MH  P26 


2  1/2"  (80)  Cond 


2"  (40)  HPS 


2"  80  Cond 


4"  (40)  HPS 


2  1/2"  (80)  Cond 


2  1/2"  (80)  Cond 


2  1/2"  (40)  LPS 


2  1/2"  (40)  LPS 


2"  (40)  LPS 


2"  (40)  LPS 


2"  (40)  LPS 


2  1/2"  40)  LPS 


2  1/2"  (40)  LPS 


2  1/2"  (40)  LPS 


2  1/2"  (40)  LPS 


2  1/2"  (40)  LPS 


2  1/2"  (40)  LPS 


TOJIMlWIWli 


Cone  Trench 


Date  Prepare 

July  1995 


Project  No. 
PN-40667 


Sheet  of 

9  It 


Basis  for  Estimate 


Code  A  (no  design  completed) 


Estimator 

BIH 


Quantity 


No.  Unit 
Units  Meas. 


140  LF 


75  LF 


75  LF 


300  LF 


Checked  By 

RCL 


Unit  Total 

Cost  Cost 


$32.19| 


$26.71 


$25.01 


$44.37 


$32.19 


$32.19 


$31.26 


$31.26 


$26.71 


$26.71 


$26.71 


$31.26 


$31.26 


$31.26 


$31.26 


$31.26 


$31.26 


Demolition  cost  (Assumed  existing  abandoned  condensate  pipe  in  trench 


$4,506 


$2,003 


$1,875 


$13,312 


$9,657 


$644 


$10,940 


$4,689 


$1,068 


$1,068 


$1,068 


$1,250 


$1,250 


$1,563 


$1,719 


$1,250 


$2,501 


$60,366 


is  the 


Cone  Trench 

Cone 

140 

mm 

$0.00 

$0 

MH  AlOtoBldg  42 

2”  (40)  HPS 

Cone  Trench 

Cone 

75 

LF 

$1.56 

$117 

MH  AlOtoBldg  42 

2"  (80)  Cond 

Cone  Trench 

Cone 

75 

LF 

$1.17 

$88 

4"  (40)  HPS 

Cone  Trench 

Cone 

300 

LF 

$1.56 

$468 

MH  AlOtoMHAII 

2  1/2"  (80)  Cond 

Cone  Trench 

Cone 

300 

LF 

$0.00 

$0 

MH  All  toMHAlU 

2  1/2"  (80)  Cond 

Cone  Trench 

Cone 

20 

LF 

$0.00 

$0 

MH  All  toA11-3 

■giKargriiiisgi 

Cone  Trench 

Cone 

350 

LF 

$1.56 

$546 

MH  A11-3toP26 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

150 

LF 

$1.56 

$234 

MH  A11-1  toV 

2"  (40)  LPS 

Cone  Trench 

Cone 

40 

LF 

$1.56 

$62 

MH  P21  to  U 

2"  (40)  LPS 

Cone  Trench 

Cone 

40 

LF 

$1.56 

$62 

MH  A11-2  toT 

2"  (40)  LPS 

Cone  Trench 

Cone 

40 

LF 

$1.56 

$62 

MH  P22  To  S 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

40 

LF 

$1.56 

$62 

MH  A11-3toR 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

40 

LF 

$1.56 

$62 

MH  P23  to  Q 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

50 

LF 

$1.56 

$78 

MH  P24  to  P 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

55 

LF 

$1.56 

$86 

MH  P25  to  0 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

40 

LF 

$1.56 

$62 

MH  P25  to  MH  P26 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

80 

LF 

$1.56 

$125 

$2,116 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepare 
July  1995 

Sheet 

10 

of 

18 

Project 

EClP  Modernize  Industrial  Area  Steam  Distribution 

Project  No. 

PN-40667 

Basis  for  Estimate 

Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 

Code  A  (no  design  completed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

steam  Pipe  Replacements  for  U  Street  ■ 

•  East 

Estimator 

BIH 

Checked  By 

RCL 

Location 

Service 

Placement 

Surface 

Quantity 

Unit 

Total 

No. 

Units 

mjiii 

Cost 

Cost 

Construction  cost 

MH  A9  to  MH  EJ3 

2  1/2"  (80)  Cond 

Cone  Trench 

Cone 

140 

LF 

$3.18 

$445 

MH  MOtoBldg  42 

2"  (40)  HPS 

Cone  Trench 

Cone 

75 

LF 

$3.18 

$238 

MH  A10  to  Bldg  42 

2"  (80)  Cond 

Cone  Trench 

Cone 

75 

■a 

$3.18 

$238 

MH  AlOtoMH  A11 

4"  (40)  HPS 

Cone  Trench 

Cone 

300 

LF 

$3.18 

$953 

MH  AlOtoMH  A11 

2  1/2"  (80)  Cond 

Cone  Trench 

Cone 

300 

LF 

$3.18 

$953 

MH  A11  toMH  A11J 

2  1/2"  (80)  Cond 

Cone  Trench 

Cone 

20 

LF 

$3.18 

$64 

MH  A11  toA11-3 

2  1/2"  (40)  LPS 

Cone  T  rench 

Cone 

350 

LF 

$3.18 

$1,112 

MHA11-3toP26 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

150 

LF 

$3.18 

$477 

MH  A11-1  to  V 

Cone  Trench 

Cone 

40 

LF 

$3.18 

$127 

MH  P21  to  U 

2"  (40)  LPS 

Cone  Trench 

Cone 

40 

LF 

$3.18 

$127 

MH  A11-2toT 

2"  (40)  LPS 

Cone  Trench 

Cone 

40 

msm 

$3.18 

$127 

MH  P22  To  S 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

40 

LF 

$3.18 

$127 

MH  A11-3to  R 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

40 

LF 

$3.18 

$127 

MH  P23  to  Q 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

50 

LF 

$3.18 

$159 

MH  P24  to  P 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

55 

LF 

$3.18 

$175 

MH  P25  to  0 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

40 

LF 

$3.18 

$127 

MH  P25  to  MH  P26 

2  1/2"  (40)  LPS 

Cone  Trench 

Cone 

80 

LF 

$3.18 

$254 

$5,8301 


Fittings  cost 

MHA10  4"(40)HPS'T' 

2 

$286 

$572 

4"(40)  HPS  ■  45°  EL  ' 

2 

EA 

$206 

$412 

1  1/2"  Drip  Trap  ASS. 

1 

EA 

$1,999 

$1,999 

2"  HPS  Valve 

1 

EA 

$282 

$282 

2  1/2"  (80)  Cond’T' 

2 

EA 

$217 

$435 

2  1/2"  (80)  Cond  ’  90°  EL  ’ 

1 

EA 

$153 

$153 

2"  Cond  Valve 

1 

EA 

$282 

$282 

MHA11  6"(40)  HPS'45°  EL' 

2 

EA 

$206 

$412 

6"(40)  HPS  Guide 

1 

EA 

$155 

$155 

6"  HPS  Valve 

1 

EA 

$1,742 

$1,742 

8"  (40)  HPS 'T' 

2 

EA 

$2,627 

$5,253 

8"  (40)  HPS  '  Guide  ' 

1 

EA 

$293 

$293 

Anchor 

1 

EA 

$47 

$47 

8"  HPS  Valve 

1 

EA 

$2,627 

1  1/2"  Drip  Trap  ASS. 

1 

EA 

$1,999 

$1,999 

1  1/2"  (80)  Cond  '  90°  EL  ’ 

5 

EA 

$110 

$551 

3"  (80)  Cond  '  90°  EL ' 

1 

EA 

$174 

$174 

3"  (80)  Cond  '  Guide ' 

1 

EA 

$92 

$92 

3"  Cond  Valve 

1 

EA 

$874 

$874 

4"  (80)  Cond  '  T ' 

2 

EA 

$336 

$673 

4"  (80)  Cond  '  Guide  ' 

1 

EA 

$155 

$155 

Anchor 

1 

EA 

$43 

$43 

4"  Cond  Valve 

1 

EA 

$1,132 

$1,132 

MHA11-1  3"  (40)  LPS 'T' 

1 

EA 

$341 

$341 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EClP  Modernize  Industrial  Area  Steam  Distribution 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

steam  Pipe  Replacements  for  U  Street  -  East 


Placement 


MH  P21 


MH  A11-2 


MH  P22 


MH  A11-3 


MH  P23 


MH  P24 


MH  P25 


MH  P26 


Expansion  Joints 


3"  (40)  LPS  '  45“  EL  ' 


1  1/2"  Drip  Trap  ASS. 


2"  LPS  Valve 


3"  (40)  LPS  '  T  ■ 


3"  (40)  LPS  '  45“  EL  ' 


2"  LPS  Valve 


3"  (40)  LPS  ■  T ' 


3"  (40)  LPS  ■  45“  EL  ' 


2"  LPS  Valve 


3"  (40)  LPS  ’  T  ’ 


3"  (40)  LPS  '  45“  EL  ' 


2  1/2"  LPS  Valve 


3"  (40)  LPS  ’  T ' 


3"  (40)  LPS  ’  45“  EL  ' 


2  1/2"  LPS  Valve 


3"  (40)  LPS  ■  T  ■ 


3"  (40)  LPS  ’  45“  EL  ' 


2  1/2"  LPS  Valve 


3"  (40)  LPS  ’  T ' 


3"  (40)  LPS  ■  45“  EL  ' 


2  1/2"  LPS  Valve 


3"  (40)  LPS  ■  T ' 


3"  (40)  LPS  ’  45“  EL  ' 


2  1/2"  LPS  Valve 


3"  (40)  LPS  '  T ' 


3"  (40)  LPS  ’  45“  EL  ' 


2  1/2"  LPS  Valve 


6"  Steam  or  Condensate 


5"  Steam  or  Condensate 


4"  Steam  or  Condensate 


3"  Steam  or  Condensate 


Date  Prepare  Sheet  of 

July  1995  11  18 


Project  No.  Basis  for  Estimate 
PN-40667 


Code  A  (no  design  completed) 


Estimator  Checked  By 

BIH  RCL 


$157 


$1,999 


$282 


$341 


$157 


$282 


$341 


$157 


$282 


$341 


$157 


$858 


$341 


$157 


$858 


$341 


$157 


$858 


$341 


$157 


$858 


$341 


$157 


$858 


$341 


$157 


$858 


$748 


$724 


$575 


$481 


Total  = 


3.75%|  Based  on  average  of  materials  costs 


25.0% 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  OH  &  Profit 


Subtotal 


Estimating  Contingency 


Total  Probable  Construction  Cost 


Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


10.0% 


$157 


$1,999 


$282 


$341 


$157 


$282 


$341 


$157 


$282 


$341 


$157 


$858 


$341 


$157 


$858 


$341 


$157 


$858 


$341 


$157 


$858 


$341 


$157 


$858 


$341 


$157 


$858 


$748 


$1,448 


$4,028 


$5,291 


$44,341 


$112,653 


$2,280 


$114,933 


$28,733 


$143,666 


14,367 


158,033 


$86.12 
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Revised  Septemper  1995 


CONSTRUCTION  COST  ESTIMATE 


Project 

EClP  Modernize  Industrial  Area  Steam  Distribution 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Family  Housing  Condensate  Piping  Replacement 


Placement 


Date  Prepared  Sheet  Of 

July  1995  12  18 


Project  No. 
PN-40667 


Basis  for  Estimate 


Code  A  (no  design  completed) 


Estimator  Checked  By 

BIH  RCL 


Quantity 


No.  Unit 
Units  Meas. 


Piping  cost 


MH  A13toMHA14 

1"  (80)  Cond 

Cone  Trench 

Cone 

300 

LF 

$18.20 

$5,461 

MH  A13toMH  A14 

1"  (80)  Cond 

Cone  Trench 

Cone  Road 

19 

LF 

$18.20 

$346 

MHA14toMHA15 

2"  (80)  Cond 

Cone  Trench 

Cone 

100 

LF 

$25.01 

$2,501 

MH  AIStoMH  A14 

1  1/2"  (80)  Cond 

Cone  Trench 

Cone 

100 

LF 

$20.00 

$2,000 

MH  A15toMH  A16 

2"  (80)  Cond 

Cone  Trench 

Cone 

95 

LF 

$25.01 

$2,376 

MH  A17-1  toA16 

1"  (80)  Cond 

Cone  Trench 

Cone 

95 

LF 

$18.20 

$1,729 

MH  A17-1  toA16 

'l  1/2"  (80)  Cond 

Cone  Trench 

Cone 

95 

LF 

$20.00 

$1,900 

MH  A18to  A17-1 

1"  (80)  Cond 

Cone  Trench 

Cone 

330 

LF 

$18.20 

$6,007 

MH  A18to  A17-1 

1"  (80)  Cond 

Cone  Trench 

Cone  Road 

20 

LF 

$18.20 

$364 

MH  A14toF/179 

1  1/2"  (80)  Cond 

Cone  Trench 

Cone 

33 

LF 

$20.00 

$660 

MH  A15to  E/178 

1  1/2"  (80)  Cond 

Cone  Trench 

Cone 

44 

LF 

$20.00 

$880 

MHA16  to  D/177 

1  1/2"  (80)  Cond 

Cone  Trench 

Cone 

44 

LF 

$20.00 

$880 

MH  A17-1  to  C/176 

1  1/2"  (80)  Cond 

Cone  Trench 

Cone 

44 

LF 

$20.00 

$880 

MH  A17toB/175 

1  1/2"  (80)  Cond 

Cone  Trench 

Cone 

44 

LF 

$20.00 

$880 

MH  A18t0  A/174 

2"  (80)  Cond 

Cone  Trench 

Cone 

65 

LF 

$25.01 

$1,625 

MH  A18t0  A/174 

2"  (80)  Cond 

Cone  Trench 

Cone  Road 

15 

LF 

$25.01 

$375 

MH  A16  to  N-1 

2"  (80)  Cond 

Direct  Bury 

Lawn 

311 

LF 

$48.67 

$15,136 

MHA16toN-1 

2"  (80)  Cond 

Direct  Bury 

Cone  Road 

40 

LF 

$48.67 

$1,947 

•  MHA16toN-1 

2"  (80)  Cond 

Direct  Bury 

Sidewalk 

5 

LF 

$48.67 

$243 

MH  N-1  to  DD/291 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

35 

LF 

$48.34 

$1,692 

MH  N-1  to  N-2 

2"  (80)  Cond 

Direct  Bury 

Lawn 

120 

LF 

$48.67 

$5,840 

2"  (80)  Cond 

Direct  Bury 

Sidewalk 

10 

LF 

$48.67 

$487 

MH  N-2  to  CC/290 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

35 

LF 

$48.34 

$1,692 

MH  N-2  to  N-3 

2"  (80)  Cond 

Direct  Bury 

Lawn 

514 

LF 

$48.67 

$25,016 

MH  N-2  to  N-3 

2"  (80)  Cond 

Cone  Road 

20 

LF 

$48.67 

$973 

MH  N-3  to  292-2 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

40 

LF 

$48.34 

$1,934 

MH  N-3  to  N-4 

2"  (80)  Cond 

Direct  Bury 

Lawn 

100 

LF 

$48.67 

$4,867 

MH  N-3  to  N-4 

2"  (80)  Cond 

Direct  Bury 

Cone  Road 

20 

LF 

$48.67 

$973 

MH  N-4  to  N-5 

2"  (80)  Cond 

Direct  Bury 

Lawn 

362 

LF 

$48.67 

$17,619 

MH  N-4  to  N-5 

2"  (80)  Cond 

Direct  Bury 

Cone  Road 

40 

LF 

$48.67 

$1,947 

MH  N-4  to  N-5 

2"  (80)  Cond 

Direct  Bury 

Sidewalk 

10 

LF 

$48.67 

$487 

MH  N-5  to  N-6 

2”  (80)  Cond 

Direct  Bury 

Lawn 

454 

LF 

$48.67 

$22,096 

MH  N-5  to  N-6 

2"  (80)  Cond 

Direct  Bury 

Cone  Road 

40 

LF 

$48.67 

$1,947 

_ 1 _ I _ I _ I  I  I  Total  =1  $133,7591 

Demolition  cost  (Assumed  existing  abandoned  condensate  pipe  in  trench  is  the 


MH  A13toMH  A14 


MH  A15toMH  A14 


MH  A15t0  MH  A16 


MH  A17-1  toA16 


MH  A17-1  toA16 


1"  (80)  Cond 

Cone  Trench 

Cone 

300 

LF 

$1.17 

1  1/2"  (80)  Cond 

Cone  Trench 

Cone 

100 

LF 

$1.17 

2"  (80)  Cond 

Cone  Trench 

Cone 

95 

LF 

$1.17 

1"  (80)  Cond 

Cone  Trench 

Cone 

95 

LF 

$1.17 

1  1/2"  (80)  Cond 

Cone  Trench 

Cone 

95 

LF 

$1.17 

1"  (80)  Cond 

Cone  Trench 

Cone 

330 

LF 

$1.17 
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Revised  September  1995 


CONSTRUCTION  COST  ESTIMATE 


Project 

ECIP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Family  Housing  Condensate  Piping  Replacement 


Placement  Surface 


Date  Prepared  Sheet 

July  1995  13 


Project  No. 
PN-40667 


Basis  for  Estimate 


MH  A18toA17-1 


MH  A14toF/179 


MH  A15toE/178 


MHA16  to  D/177 


MH  A17-1  to  C/176 


MH  A17toB/175 


MH  A18toA/174 


MH  A18toA/174 


Construction  total 


MH  AIStoMH  A14 


MH  A13toMH  A14 


MH  A14toMH  A15 


MH  A15  to  MH  A14 


MH  AIStoMH  A16 


MH  A17-1  to  A16 


MH  A17-1  to  A16 


MH  A18toA17-1 


MH  A18toA17-1 


MH  A14  to  F/179 


MHA15  to  E/178 


MH  A16  to  D/177 


MH  A17-1  to  C/176 


MH  A17toB/175 


MH  A18toA/174 


MH  A18toA/174 


MHA16toN-1 


MH  A16toN-1 


MH  A16toN-1 


MH  N-1  to  DD/291 


MH  N-1  to  N-2 


1"  (80)  Cond 


1  1/2"  (80)  Cond 


1  1/2"  (80)  Cond 


1  1/2"  (80)  Cond 


1  1/2"  (80)  Cond 


1  1/2"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


cost 


1"  (80)  Cond 


1"  (80)  Cond 


2"  (80)  Cond 


1  1/2"  (80)  Cond 


2"  (80)  Cond 


1"  (80)  Cond 


1  1/2"  (80)  Cond 


1"  (80)  Cond 


1"  (80)  Cond 


1  1/2"  (80)  Cond 


1  1/2"  (80)  Cond 


1  1/2"  (80)  Cond 


1  1/2"  (80)  Cond 


1  1/2"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


nmimmumt 


MH  N-2  to  CC/290 


MH  N-2  to  N-3 


MH  N-2  to  N-3 


MH  N-3  to  292-2 


MH  N-3  to  N-4 


MH  N-3  to  N-4 


MH  N-4  to  N-5 


MH  N-4  to  N-5 


MH  N-4  to  N-5 


MH  N-5  to  N-6 


MH  N-5  to  N-6 
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2"  (80)  Cond 


2"  (80)  Cond 


1  1/2"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


1  1/2"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


2"  80  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


2"  (80)  Cond 


;  Trench 


;  Trench 


:  Trench 


;  Trench  I 


;  Trench 


;  Trench 


;  Trench 


;  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Cone  Trench 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Direct  Bury 


Code  A  (no  design  completed) 


Estimator 

BIH 


Quantity 


Cone  Road 


Cone 


Cone 


Cone 


Cone 


Cone 


Cone 


Cone  Road 


Cone 


Cone  Road 


Cone 


Cone 


Cone 


Cone 


Cone 


Cone 


Cone  Road 


Cone 


Cone 


Cone 


Cone 


Cone 


Cone 


Cone  Road 


Lawn 


Cone  Road 


Sidewalk 


Lawn 


Lawn 


Sidewalk 


Lawn 


Lawn 


Cone  Road 


Lawn 


Lawn 


Cone  Road 


Lawn 


Cone  Road 


Sidewalk 


Lawn 


Cone  Road 


Checked  By 

RCL 


Unit 

Cost 

Total 

Cost 

$1.17 

$23 

$1.17 

$39 

$1.17 

$51 

$1.17 

$51 

$1.17 

$51 

$1.17 

$51 

$1.17 

$76 

$1.17 

$18 

imagiE 

$1,549 

$3.18 

$953 

$17.62 

$335 

$3.18 

$318 

$3.18 

$318 

$3.18 

$302 

$3.18 

$302 

$3.18 

$302 

$3.18 

$1,048 

$17.62 

$352 

$3.18 

$105 

$3.18 

$140 

$3.18 

$140 

$3.18 

$140 

$3.18 

$140 

$3.18 

$207 

$17.62 

$264 

$4.77 

$1,483 

$18.02 

$721 

$12.87 

$64 

$4.77 

$167 

$4.77 

$572 

$12.87 

$129 

$4.77 

$167 

$4.77 

$2,452 

$18.02 

$360 

$4.77 

$191 

$4.77 

$477 

$18.02 

$360 

$4.77 

$1,727 

$18.02 

$721 

$12.87 

$129 

$4.77 

$2,166 

$18.02 

$721 

Total  = 

$11,120 

Revised  September  1995 


CONSTRUCTION  COST  ESTIMATE 


Project 

EClP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Family  Housing  Condensate  Piping  Replacement 


Placement  Surface 


Date  Prepared  Sheet 

July  1995  14 


Project  No. 
PN-40667 


Basis  for  Estimate 


Elbow  cost 


Manhole  cost 


Code  A  (no  design  completed) 


Estimator  Checked  By 

BIH  RCL 


Quantity  Unit  Total 

No  I  Unit  Cost  Cost 

Units  Meas. 


MH  A16toN-1 

2"  (80)  Cond 

Direct  Bury 

Lawn 

MH  N-1  to  N-2 

2"  (80)  Cond 

Direct  Bury 

Lawn 

MH  N-2  to  N-3 

2"  (80)  Cond 

Direct  Bury 

Lawn 

MH  N-4  to  N-5 

2"  (80)  Cond 

Direct  Bury 

Lawn 

MH  N-5  to  N-6 

2"  (80)  Cond 

Direct  Bury 

Lawn 

EA 

$322 

EA 

$322 

EA 

$322 

EA 

$322 

EA 

$322 

N-1 

1 

EA 

N-2 

1 

EA 

N-3 

1 

EA 

N-4 

1 

EA 

N-5 

1 

EA 

N-6 

1 

EA 

Total  = 


$1,287 


$2,574 


$2,574 


$1,287 


$9,009 


$6,266 


$6,266 


$6,266 


$6,266 


$6,266 


$6,266 


$37,596 


Fittings  cost 

MHA13  1" Cond  (80) 'T' 

2 

EA 

$124 

$249 

1"  Cond  (80) '90°  EL' 

1 

EA 

$97 

$97 

2"  Cond  Valve 

1 

EA 

$282 

$282 

MHA14  2”  Cond  (80) '  T ' 

2 

EA 

$181 

$362 

2"  Cond  (80) '  90°  EL  ' 

1 

EA 

$135 

$135 

1  1/2"  Cond  Valve 

1 

EA 

$217 

$217 

MHA15  2"  Cond  (80) '  T ' 

1 

EA 

$181 

$181 

1  1/2"  Cond  Valve 

1 

EA 

$217 

$217 

MHAie  1  1/2"  (80)  Cond  '  T ' 

2 

EA 

$151 

$301 

1  1/2"  Cond  Valve 

1 

EA 

$217 

$217 

MHA17  1" Cond  (80) 'T' 

1 

EA 

$124 

$124 

1"  Cond  (80) '90°  EL' 

1 

EA 

$97 

$97 

1  1/2"  Cond  Valve 

1 

EA 

$217 

$217 

MHA18  1"  Cond  (80) '90°  EL' 

1 

EA 

$97 

$97 

2"  Cond  Valve 

1 

EA 

$282 

$282 

MH  A16  to  N-1  2"  (80)  Cond  '  90°  EL ' 

1 

EA 

$135 

$135 

Anchors 

2 

EA 

$35 

$69 

MH  N-1  2"  Cond  (80) '  T ' 

2 

EA 

$181 

$362 

2"  (80)  Cond  '  90°  EL ' 

1 

EA 

$135 

$135 

Anchors 

1 

EA 

$35 

$35 

1  1/2"  Cond  Valve 

1 

EA 

$217 

$217 

MH  N-2  2"  Cond  (80) '  T ' 

1 

EA 

$181 

$181 

Anchors 

2 

EA 

$35 

$69 

1  1/2"  Cond  Valve 

1 

EA 

$217 

$217 

MH  N-2  to  N-3  2"  (80)  Cond  ’  90°  EL  ' 

4 

EA 

$135 

$540 

Anchors 

2 

EA 

$35 

$69 

MH  N-3  2"  Cond  (80) '  T ' 

2 

EA 

$181 

$362 
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Revised  September  1995 


CONSTRUCTION  COST  ESTIMATE 


Project 

EClP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Family  Housing  Condensate  Piping  Replacement 


Placement 


Date  Prepared  Sheet  of 

July  1995  15  18 


Project  No.  Basis  for  Estimate 
PN~40667 


Code  A  (no  design  completed) 


Quantity 


No.  Unit 


Checked  By 

RCL 


Unit  Total 

Cost  Cost 


MH  N-4 


MH  N-4  to  MH  N-5 


Mh  N-5 


MH  N-6 


Expansion  Joints 


2"  (80  Cond  '  90°  EL  ' 


Anchors 


2"  Cond  Valve 


2"  Cond  (80) '  T ' 


Anchors 


2"  Cond  Valve 


Anchors 


2"  Cond  (80) '  T  ’ 


Anchors 


2"  Cond  Valve 


2"  Cond  (80) '  T  ■ 


2"  (80)  Cond  '  90°  EL  ' 


Anchors 


None  Required,  Loops  are  installed 


3.75%|  Based  on  average  of  materials  costs 


25.0% 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  OH  &  Profit 


Subtotal 


:stimating  Contingency 


otal  Probable  Construction  Cost 


Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


$135 


$35 


$282 


$362 


$35 


$564 


$69 


$181 


$69 


$282 


$362 


$135 


$35 


$0 


$8,007 


$201,041 


$4,070 


$205,110 


$51,278 


$256,388 


25,639 


282,027 


$78.36 
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Revised  September  1995 


CONSTRUCTION  COST  ESTIMATE 


Project 

EC  IP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Shop  Area  Condensate  Piping  Replacements 


Placement  Surface 


Date  Prepared 

July  1995 


Project  No. 
PN-40667 


Sheet  of 

16  18 


Basis  for  Estimate 


Code  A  (no  design  completed) 


Estimator 

BIH 


Quantity 


No.  Unit 
Units  Meas. 


Checked  By 

RCL 


Piping  cost 


MH  A-5  to  R5-1 

3"  (80)  Cond 

Direct  Bury 

Lawn 

75 

LF 

$59.70 

$4,478 

MH  R5-1  to  R5-2 

3"  (80)  Cond 

Direct  Bury 

Lawn 

105 

LF 

$59.70 

$6,269 

MH  R5-1  to  R5-2 

2"  (80)  Cond 

Direct  Bury 

Sidewalk 

5 

LF 

$48.67 

$243 

MH  R5-1  to  Bldg  6 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

15 

LF 

$48.34 

$725 

MH  R5-2  to  Bldg  6 

wmmvmi 

Direct  Bury 

Lawn 

15 

LF 

$48.34 

$725 

MH  R5-2  to  R5-4 

2"  (80)  Cond 

Direct  Bury 

Lawn 

25 

LF 

$48.67 

$1,217 

MH  R5-2  to  R5-4 

2"  (80)  Cond 

Direct  Bury 

Concrete 

138 

LF 

$48.67 

$6,716 

MH  R5-4  to  Bldg  7 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

mm 

LF 

$48.34 

$725 

Bldg  6  to  Bldg  7 

Direct  Bury 

Lawn 

20 

LF 

$59.70 

$1,194 

Bldg  6  to  Bldg  7 

3"  (80)  Cond 

Direct  Bury 

Concrete 

25 

LF 

$59.70 

$1,493 

Bldg  7  to  Bldg  8 

3"  (80)  Cond 

Direct  Bury 

Lawn 

50 

LF 

$59.70 

$2,985 

MH  R5-4  to  R5-5 

2"  (80)  Cond 

Direct  Bury 

Lawn 

140 

LF 

$48.67 

$6,814 

MH  R5-4  to  R5-5 

2"  (80)  Cond 

Direct  Bury 

Concrete 

2 

LF 

$48.67 

$97 

MH  R5-4  to  R5-5 

2"  (80)  Cond 

Direct  Bury 

Sidewalk 

5 

LF 

$48.67 

$243 

MH  R5-5  to  R5-6 

2"  (80)  Cond 

Direct  Bury 

Lawn 

100 

LF 

$48.67 

$4,867 

MH  R5-5  to  R5-6 

2"  (80)  Cond 

Direct  Bury 

Concrete 

30 

LF 

$48.67 

$1,460 

MH  R5-6  to  R5-8 

2"  (80)  Cond 

Direct  Bury 

Lawn 

50 

LF 

$48.67 

$2,434 

MH  R5-6  to  R5-8 

2"  (80)  Cond 

Direct  Bury 

Concrete 

45 

LF 

$48.67 

$2,190 

MH  R5-6  to  R5-8 

2"  (80)  Cond 

Direct  Bury 

Building 

50 

LF 

$48.67 

$2,434 

MH  R5-8toBldg  11 

1  1/2"  (80)  Cond 

Direct  Bury 

Sidewalk 

5 

LF 

$48.34 

$242 

MH  R5-8  to  Bldg  1 1 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

7 

LF 

$48.34 

$338 

■■■■■■ 

■■■■ 

■■■■ 

■■I 

■■ 

$47,888 

Demolition  cost  (Existing  condensate  pipe  is  to  be  abandoned  in  place) 


MH  A-5  to  R5-1 

3"  (80)  Cond 

Direct  Bury 

Lawn 

75 

LF 

$0.00 

$0 

MH  R5-1  to  R5-2 

3"  (80)  Cond 

Direct  Bury 

Lawn 

105 

LF 

$0.00 

$0 

MH  R5-1  to  R5-2 

2"  (80)  Cond 

Direct  Bury 

Sidewalk 

5 

LF 

$0.00 

$0 

MH  R5-1  to  Bldg  6 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

15 

LF 

$0.00 

$0 

MH  R5-2  to  Bldg  6 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

15 

LF 

$0.00 

$0 

MH  R5-2  to  R5-4 

2"  (80)  Cond 

Direct  Bury 

Lawn 

25 

LF 

$0.00 

$0 

MH  R5-2  to  R5-4 

2"  (80)  Cond 

Direct  Bury 

Concrete 

138 

LF 

$0.00 

$0 

MH  R5-4  to  Bldg  7 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

15 

LF 

$0.00 

$0 

Bldg  6  to  Bldg  7 

3"  (80)  Cond 

Direct  Bury 

Lawn 

20 

LF 

$0.00 

$0 

Bldg  6  to  Bldg  7 

3"  (80)  Cond 

Direct  Bury 

Concrete 

25 

LF 

$0.00 

$0 

Bldg  7  to  Bldg  8 

3"  (80)  Cond 

Direct  Bury 

Lawn 

50 

LF 

$0.00 

$0 

MH  R5-4  to  R5-5 

2"  (80)  Cond 

Direct  Bury 

Lawn 

140 

LF 

$0.00 

$0 

2"  (80)  Cond 

Direct  Bury 

Concrete 

2 

LF 

$0.00 

$0 

MH  R5-4  to  R5-5 

2"  (80)  Cond 

Direct  Bury 

Sidewalk 

5 

LF 

$0.00 

$0 

l—ll  ■  IHI  ■  III  M 

2"  (80)  Cond 

Direct  Bury 

Lawn 

100 

LF 

$0.00 

$0 

MH  R5-5  to  R5-6 

2"  (80)  Cond 

Direct  Bury 

Concrete 

30 

LF 

$0.00 

$0 

MH  R5-6  to  R5-8 

2"  (80)  Cond 

Direct  Bury 

Lawn 

50 

LF 

$0.00 

$0 

MH  R5-6  to  R5-8 

2"  (80)  Cond 

Direct  Bury 

Concrete 

45 

LF 

$0.00 

$0 

MH  R5-6  to  R5-8 

2"  (80)  Cond 

Direct  Bury 

Building 

50 

LF 

$0.00 

$0 

MH  R5-8to  Bldg  11 

1  1/2"  (80)  Cond 

Direct  Bury 

Sidewalk 

IBI 

LF 

$0.00 

$0 
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CONSTRUCTION  COST  ESTIMATE 


Project 

ECIP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Shop  Area  Condensate  Piping  Replacements 


Placement  Surface 


MH  R5-8  to  Bldg  11  |  1  1/2"  (80)  Cond  |  Direct  Bury  |  Lawn 


Date  Prepared  Sheet 

July  1995  17 


Project  No. 
PN-40667 


Basis  for  Estimate 


Code  A  (no  design  completed) 


Estimator 

BIH 


Quantity 


Construction  cost 


Checked  By 

RCL 

Unit 

Cost 

Total 

Cost 

$0.00 

$0 

Total  = 

$0 

MH  A-5  to  R5-1 

3"  (80)  Cond 

Direct  Bury 

Lawn 

75 

LF 

$4.77 

$358 

MH  R5-1  to  R5-2 

3"  (80)  Cond 

Direct  Bury 

Lawn 

105 

LF 

$4.77 

$501 

MH  R5-1  to  R5-2 

2"  (80)  Cond 

Direct  Bury 

Sidewalk 

5 

LF 

$12.87 

$64 

MH  R5-1  to  Bldg  6 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

mm 

LF 

$4.77 

$72 

MH  R5-2  to  Bldg  6 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

15 

LF 

$4.77 

$72 

MH  R5-2  to  R5-4 

2"  (80)  Cond 

Direct  Bury 

Lawn 

25 

LF 

$4.77 

$119 

MH  R5-2  to  R5-4 

2"  (80)  Cond 

Direct  Bury 

Concrete 

138 

LF 

$18.02 

$2,487 

MH  R5-4  to  Bldg  7 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

15 

LF 

$4.77 

$72 

Bldg  6  to  Bldg  7 

■cWdrileSBBM 

Direct  Bury 

Lawn 

20 

LF 

$4.77 

$95 

Bldg  6  to  Bldg  7 

3"  (80)  Cond 

Direct  Bury 

Concrete 

25 

LF 

$18.02 

$451 

3"  (80)  Cond 

Direct  Bury 

Lawn 

50 

LF 

$4.77 

$239 

MH  R5-4  to  R5-5 

2"  (80)  Cond 

Direct  Bury 

Lawn 

140 

LF 

$4.77 

$668 

2"  (80)  Cond 

Direct  Bury 

Concrete 

2 

LF 

$18.02 

$36 

MH  R5-4  to  R5-5 

2"  (80)  Cond 

Direct  Bury 

Sidewalk 

5 

LF 

$12.87 

$64 

MH  R5-5  to  R5-6 

2"  (80)  Cond 

Direct  Bury 

Lawn 

100 

LF 

$4.77 

$477 

MH  R5-5  to  R5-6 

2"  (80)  Cond 

Direct  Bury 

Concrete 

30 

LF 

$18.02 

$541 

2"  (80)  Cond 

Direct  Bury 

Lawn 

50 

LF 

$4.77 

$239 

MH  R5-6  to  R5-8 

2"  (80)  Cond 

Direct  Bury 

Concrete 

45 

LF 

$811 

MH  R5-6  to  R5-8 

2"  (80)  Cond 

Direct  Bury 

Bldg  /  Cone 

50 

LF 

$18.02 

$901 

MH  R5-8  to  Bldg  1 1 

1  1/2"  (80)  Cond 

Direct  Bury 

Sidewalk 

5 

LF 

$12.87 

$64 

MH  R5-8toBldg  11 

1  1/2"  (80)  Cond 

Direct  Bury 

Lawn 

7 

LF 

$4.77 

$33 

Elbow  cost 


MH  R5-1  to  R5-2 

3"  (80)  Cond 

Direct  Bury 

Lawn 

MH  R5-2  to  R5-4 

2"  (80)  Cond 

Direct  Bury 

Concrete 

MH  R5-4  to  R5-5 

2"  (80)  Cond 

Direct  Bury 

Lawn 

MH  R5-5  to  R5-6 

2"  (80)  Cond 

Direct  Bury 

Lawn 

EA 

$392 

EA 

$322 

EA 

$322 

EA 

$322 

Core  Drill  cost 


MH  R5-1 

3"  (80)  Cond 

MH  R5-1 

1  1/2"  (80)  Cond 

MH  R5-2 

3"  (80)  Cond 

MH  R5-2 

2"  (80)  Cond 

MH  R5-2 

1  1/2"  (80)  Cond 

MH  R5-4 

2"  (80)  Cond 

MH  R5-4 

1  1/2"  (80)  Cond 

MH  R5-5 

2"  (80)  Cond 

MH  R5-5 

1  1/2"  (80)  Cond 

MH  R5-6 

2"  (80)  Cond 

MH  R5-6 

1  1/2"  (80)  Cond 

2 

EA 

$461 

1 

EA 

$351 

1 

EA 

$461 

1 

EA 

$351 

1 

EA 

$351 

2 

EA 

$351 

1 

EA 

$351 

2 

EA 

$351 

1 

EA 

$351 

2 

EA 

$351 

1 

EA 

$351 

$8,362 


$1,567 


$1,287 


$1,287 


$5,428 
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Revised  September  1995 


CONSTRUCTION  COST  ESTIMATE 


Project 

ECIP  Modernize  Industrial  Area  Steam  Distribution 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Shop  Area  Condensate  Piping  Replacements 


Placement 


Location 

Service 

MH  R5-8 

2"  (80)  Cond 

MH  R5-8 

1  1/2"  (80)  Cond 

Fittings  cost 


MH  R5-1 


MH  R5-2 


Bldg  6  to  Bldg  7 


MH  R5-4 


MH  R5-5 


Bldg  7  to  bldg  8 


MH  R5-6 


MH  R5-8 


Expansion  Joints 


Date  Prepared 

July  1995 

Sheet 

18 

of 

18 

Project  No. 

PN-40667 

Basis  for  Estimate 

Code  A  (no  design  completed) 

Estimator 

BiH 

Checked  By 

RCL 

Quantity 

Unit 

Total 

No. 

Units 

Unit 

Meas. 

Cost 

Cost 

2 

EA 

$351 

$701 

1 

EA 

$351 

$351 

IQgJJg 

$6,645 

3"  (80)  Cond  '  T ' 


1  1/2"  Cond  Vlave 


3"  (80)  Cond  '  T  ' 


1  1/2"  Cond  Vlave 


3"  Cond  Vlave 


2"  (80)  Cond  '  T ' 


1  1/2"  Cond  Vlave 


2"  (80)  Cond  '  T  ' 


1  1/2"  Cond  Vlave 


3"  Cond  Vlave 


2"  (80)  Cond  '  T ' 


1  1/2"  Cond  Vlave 


2"  (80)  Cond  ’  T  ' 


1  1/2"  Cond  Vlave 


2"  Steam  or  Condensate 


$247 


$217 


$247 


$217 


$874 


$181 


$217 


$181 


$2171 


$1,619 


$181 


$217 


$181 


$217 


$414 


3.75%  I  Based  on  average  of  materials  costs 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  OH  &  Profit 


Subtotal 


otal  Probable  Construction  Cost 


Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


$247 


$217 


$247 


$217 


$874 


$181 


$217 


$181 


$217 


$1,619 


$181 


$217 


$181 


$217 


$2,896 


$7,907 


$76,231 


$1,543 


$77,774 


$19,444 


$97,218 


106,940 


$115.99 
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Revised  September  1995 


Project 


Location 


Date  Prepared 

CONSTRUCTION  COST  ESTIMATE _  July  1995 

*  Project  No. 

EClP  Modernize  Steam  Distribution  System  PN-40667 
)n  Hawthorne  Army  Ammunition  Depot,  Nevada 


Basis  for  Estimate 


Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

Industrial  Area  Pipe-in-Conduit  Unit 

Line  Item 

Condensate:  1-inch  in  6-5/8-inch  Conduit 
Installation:  1-inch  Condensate  Pipe  Sch  80 


Condensate  Installation:  6-5/8-inch  Conduit 


Unit  Cost -1 -inch  Cond  Pipe  in  Conduit 


Condensate:  1-1/4-inch  in  6-5/8-inch  Conduit 


Installation:  1-1 /4-inch  Condensate  Pipe  Sch  80 


Condensate  Installation:  6-5/8-inch  Conduit 


Unit  Cost  -  1-1/4-inch  Cond  Pipe  in  Conduit 


Condensate:  1-1 /2-inch  in  6-5/8-inch  Conduit 


Installation:  1-1 /2-inch  Condensate  Pipe  Sch  80 


Condensate  Installation:  6-5/8-inch  Conduit 


Unit  Cost  -  1-1/2-inch  Cond  Pipe  in  Conduit 


Condensate:  2-inch  in  6-5/8-inch  Conduit 


Installation:  2-inch  Condensate  Pipe  Sch  80 


Condensate  Installation:  6-5/8-inch  Conduit 


Unit  Cost  -  2-inch  Cond  Pipe  in  Conduit 


Condensate:  2-1 /2-inch  in  6-5/8-inch  Conduit 


Installation:  2-1/2-inch  Condensate  Pipe  Sch  80 


Condensate  Installation:  6-5/8-inch  Conduit 


Unit  Cost  -  2-1/2-inch  Cond  Pipe  in  Conduit 


Condensate:  3-inch  in  8-5/8-inch  Conduit 


Installation:  3-inch  Condensate  Pipe  Sch  80 


Condensate  Installation:  8-5/8-inch  Conduit 


Unit  Cost  -  3-inch  Cond  Pipe  in  Conduit 


Condensate:  4-inch  in  10-3/4-inch  Conduit 


Installation:  4-inch  Condensate  Pipe  Sch  80 


Condensate  Installation:  10-3/4-inch  Conduit 


Unit  Cost  -  4-inch  Cond  Pipe  in  Conduit 


Condensate:  6-inch  in  14-inch  Conduit 


Installation:  6-inch  Condensate  Pipe  Sch  80 


Condensate  Installation:  14-inch  Conduit 


Unit  Cost  -  6-inch  Cond  Pipe  in  Conduit 


Condensate:  8-inch  in  16-inch  Conduit 


Installation:  8-inch  Condensate  Pipe  Sch  80 


Condensate  Installation:  16-inch  Conduit 


Unit  Cost  -  8-inch  Cond  Pipe  in  Conduit 


Estimator 

Costs  DLN 

Quantity  Labor 

No.  Unit  Per 

Units  Meas  Unit  Total 

1  LF 


1|LF  I  $10.07  $10.07 


1|LF  1  $13.61  I  $13.61 


$23.68 


$10.75  I  $10.75 


$13.61  I  $13.61 


$24.36 


1 

LF 

1 

LF 

1 

LF 

$11.30  I  $11.30 


$13.61  I  $13.61 


$24.91 


$11.87  I  $11.87 


$13.61  1  $13.61 


$25.48 


$15.30  I  $15.30 


$13.61  I  $13.61 


$28.91 


$17.55  I  $17.55 


$14.15  I  $14.15 


$31.70 


$22.51  I  $22.51 


$15.07  I  $15.07 


$37.58 


$32.39  I  $32.39 


$17.28  I  $17.28 


$49.67 


$39.42  I  $39.42 


$18.15  I  $18.15 


$57.57 


Code  A  (no  design  competed) 


Checked  By 

_ ^ 

_ Material 

Per 

Unit  Total 


$23.45 


$23.43  $23.43 


$23.43 


$23.19  $23.19 


$23.19 


$23.19  $23.19 


$23.19 


$28.00  $28.00 


$28.00 


$29.17  $29.17 


$29.17 


$37.64  $37.64 


$37.64 


$44.81  $44.81 


$21.85  $21.85 


$21.85 


$23.45  $23.45 


$44.81 


$21.85 


$10.07 


$13.61 


$45.53 


$23.45 


$10.75 


$13.61 


$47.81 


$23.43 


$11.30 


$13.61 


$48.34 


$23.19 


$11.87 


$13.61 


$48.67 


$23.19 


$15.30 


$13.61 


$52.10 


$28.00 


$17.55 


$14.15 


$59.70 


$29.17 


$22.51 


$15.07 


$66.75 


$37.64 


$32.39 


$17.28 


$87.31 


$44.81 


$39.42 


$18.15 


$102.38 
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CONSTRUCTION  COST  ESTIMATE 


Project 


Location 


Date  Prepared 

July  1995 


Project  No. 

EClP  Modernize  Steam  Distribution  System  PN-40667 
in  Hawthorne  Army  Ammunition  Depot,  Nevada 


Basis  for  Estimate 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

Industrial  Area  Pipe-in-Conduit  Unit  Costs 


Quantity 

Line  Item  No.  I  Unit 

_  Units  Meas 


Steam:  1-inch  in  8-5/8-inch  Conduit 


Installation:  1-inch  Steam  Pipe  Sch  40 


Steam  installation:  8-5/8-inch  Conduit 


Unit  Cost  - 1 -inch  Steam  Pipe  in  Conduit 


Steam:  1-1 /4-inch  in  8-5/8-inch  Conduit 


Installation:  1-1/4-inch  Steam  Pipe  Sch  40 


Steam  Installation:  8-5/8-inch  Conduit 


Unit  Cost  -  1-1/4-inch  Steam  Pipe  in  Conduit 


Steam:  1-1 /2-inch  in  8-5/8-inch  Conduit 


Installation:  1-1/2-inch  Steam  Pipe  Sch  40 


Steam  Installation:  8-5/8-inch  Conduit 


Unit  Cost -1-1 /2-inch  Steam  Pipe  in  Conduit 


Steam:  2-inch  in  10-3/4-inch  Conduit 


Installation:  2-inch  Steam  Pipe  Sch  40 


Steam  Installation:  10-3/4-inch  Conduit 


Unit  Cost  -  2-inch  Steam  Pipe  in  Conduit 


Steam:  2-1/2-inch  in  10-3/4-inch  Conduit 


Installation:  2-1/2-inch  Steam  Pipe  Sch  40 


Steam  Installation:  10-3/4-inch  Conduit 


Unit  Cost  -  2-1/2-inch  Steam  Pipe  in  Conduit 


Steam:  3-inch  in  10-3/4-inch  Conduit 


Installation:  3-inch  Steam  Pipe  Sch  40 


Steam  Installation:  10-3/4-inch  Conduit 


Unit  Cost  -  3-inch  Steam  Pipe  in  Conduit 


Steam:  4-inch  in  10-3/4-inch  Conduit 


Installation:  4-inch  Steam  Pipe  Sch  40 


Steam  Installation:  10-3/4-inch  Conduit 


Unit  Cost  -  4-inch  Steam  Pipe  in  Conduit 


Steam:  6-inch  in  14-inch  Conduit 


Installation:  6-inch  Steam  Pipe  Sch  40 


Steam  Installation:  14-inch  Conduit 


Unit  Cost  -  6-inch  Steam  Pipe  in  Conduit 


Steam:  8-inch  in  16-inch  Conduit 


Installation:  8-inch  Steam  Pipe  Sch  40 


Steam  Installation:  16-inch  Conduit 


Unit  Cost  -  8-inch  Steam  Pipe  in  Conduit 


DLN 


Labor 


Per 

Unit 


1 

LF 

1 

LF 

1 

LF 

1 

LF 

1 

LF 

1 

LF 

1 

LF 

1 

LF 

1 

LF 

1 

LF 

1 

LF 

1 

LF 

$10.52  I  $10.52 


$14.15  I  $14.15 


$24.67 


$11.30  I  $11.30 


$15.07  I  $15.07 


$26.37 


$13.95  I  $13.95 


$15.07  I  $15.07 


$29.02 


$16.93  I  $16.93 


$15.07  I  $15.07 


$32.00 


$21.54  I  $21.54 


$15.07  I  $15.07 


$36.61 


$30.79  I  $30.79 


$17.28  I  $17.28 


$48.07 


$37.27  I  $37.27 


$18.15  I  $18.15 


$55.42 


I  Code  A  (no  design  competed) 


Checked  By 

BIH 


Material 


Per 

Unit  Total 


1  LF 


1|LF  I  $9.50  I  $9.50 


1|LF  I  $14.15  I  $14.15 


$23.65 


$10.07  I  $10.07 


$14.15  I  $14.15 


$24.22 


$25.80 


$26.62  $26.62 


$26.62 


$29.13  $29.13 


$29.13 


$31.63  $31.63 


$31.63 


$31.77  $31.77 


$31.77 


$33.10  $33.10 


$33.10 


$42.71  $42.71 


$42.71 


$50.84  $50.84 


$24.82  $24.82 


$24.82 


$25.80  $25.80 


$50.84 


$24.82 


$9.50 


$14.15 


$48.47 


$25.80 


$10.07 


$14.15 


$50.02 


$26.62 


$10.52 


$14.15 


$51.29 


$29.13 


$11.30 


$15.07 


$55.50 


$31.63 


$13.95 


$15.07 


$60.65 


$31.77 


$16.93 


$15.07 


$63.77 


$33.10 


$21.54 


$15.07 


$69.71 


$42.71 


$30.79 


$17.28 


$90.78 


$50.84 


$37.27 


$18.15 


$106.26 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet  of 

1  2 

1  Project 

Project  No. 

{Basis  for  Estimate 

ECIP  Modernize  Steam  Distribution  System 

PN-40667 

Location  Hawthome  Army  Ammunition  Depot,  Nevada 

Code  A  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

1  Estimator 

Checked  By 

Industrial  Area  Built-Up  Pipe  Unit  Costs 

DLN 

BiH 

Quantity 

Labor 

Material 

Line  Item 

No. 

Unit 

Per 

Total 

Units 

Meas 

Unit 

Total 

Total 

Cost 

Condensate  Pipe;  1 -inch  Schedule  80  Welded 

1 

LF 

$4.81 

$4.81 

$2.11 

$2.11 

$6.92 

Insulation:  1-inch  Cond  Pipe,  2-inch  Thick 

1 

LF 

$2.99 

$2.99 

$2.85 

$2.85 

$5.84 

Aluminum  Jacket  - 10  ga.  Cond 

1.44 

SF 

$3.36 

$4.84 

$0.42 

$0.60 

$5.44 

Unit  Cost  -  1-inch  Cond  Pipe  -  Built  Up 

$12.64 

$5.57 

$18.20 

Condensate  Pipe:1-1/4-inch  Schedule  80  Welded 

1 

LF 

$5.18 

$5.18 

$2.76 

$2.76 

$7.94 

Insulation:  1-1 /4-inch  Cond  Pipe,  2-inch  Thick 

1 

LF 

$3.10 

$3.10 

$3.08 

$3.08 

$6.18 

Aluminum  Jacket  - 10  ga.  Cond 

1.512 

SF 

$3.36 

$5.08 

$0.42 

$0.63 

$5.71 

Unit  Cost  -  1-1/4-inch  Cond  Pipe  -  Built  Up 

$13.36 

$6.47 

$19.83 

Condensate  Pipe:1-1/2-inch  Schedule  80  Welded 

1 

LF 

$5.66 

$5.66 

$3.11 

$3.11 

$8.77 

Insulation;  1-1 /2-inch  Cond  Pipe,  2-inch  Thick 

1 

LF 

$3.10 

$3.10 

$3.23 

$3.23 

$6.33 

Aluminum  Jacket  - 10  ga.  Cond 

1.30 

SF 

$3.36 

$4.35 

$0.42 

$0.54 

$4.90 

Unit  Cost  -  1-1/2-inch  Cond  Pipe  -  Built  Up 

$13.11 

$6.88 

$20.00 

Condensate  Pipe:2-inch  Schedule  80  Welded 

1 

LF 

$7.57 

$7.57 

$4.27 

$4.27 

$11.84 

Insulation:  2-inch  Cond  Pipe,  2-inch  Thick 

1 

LF 

$3.23 

$3.23 

$3.40 

$3.40 

$6.63 

Aluminum  Jacket  - 10  ga.  Cond 

1.728 

SF 

$3.36 

$5.81 

$0.42 

$0.73 

$6.53 

Unit  Cost  -  2-inch  Cond  Pipe  -  Built  Up 

$16.61 

$8.40 

$25.01 

Condensate  Pipe:2-1/2-inch  Schedule  80  Welded 

1 

LF 

$9.83 

$9.83 

$6.16 

$6.16 

$15.99 

Insulation;  2-1/2-inch  Cond  Pipe,  2-in  Thick 

1 

LF 

$4.04 

$4.04 

$5.09 

$5.09 

$9.13 

Aluminum  Jacket  - 10  ga.  Cond 

1.872 

SF 

$3.36 

$6.29 

$0.42 

$0.79 

$7.08 

Unit  Cost  -  2-1/2-inch  Cond  Pipe  -  Built  Up 

$20.15 

$12.03 

$32.19 

Condensate  Pipe;3-inch  Schedule  80  Welded 

1 

LF 

$10.62 

$10.62 

$9.51 

$9.51 

$20.13 

Insulation:  3-inch  Cond  Pipe,  2.5-inch  Thick 

1 

LF 

$4.20 

$4.20 

$4.88 

$4.88 

$9.08 

Aluminum  Jacket  - 10  ga.  Cond 

2.30 

SF 

$3.36 

$7.74 

$0.42 

$0.97 

$8.71 

Unit  Cost  -  3-inch  Cond  Pipe  -  Built  Up 

$22.56 

$15.35 

$37.91 

Condensate  Pipe;4-inch  Schedule  80  Welded 

1 

LF 

$13.54 

$13.54 

$12.76 

$12.76 

$26.30 

Insulation;  4-inch  Cond  Pipe,  2.5-inch  Thick 

1 

LF 

$4.39 

$4.39 

$5.71 

$5.71 

$10.10 

Aluminum  Jacket  - 10  ga.  Cond 

2.592 

SF 

$3.36 

$8.71 

$0.42 

$1.09 

$9.80 

Unit  Cost  -  4-Inch  Cond  Pipe  -  Built  Up 

$26.63 

$19.56 

$46.19 

Condensate  Pipe;6-inch  Schedule  80  Welded 

1 

LF 

$22.33 

$22.33 

$28.60 

$28.60 

$50.93 

Insulation:  6-inch  Cond  Pipe,  3-inch  Thick 

1 

LF 

$5.05 

$5.05 

$9.10 

$9.10 

$14.15 

Aluminum  Jacket  - 10  ga.  Cond 

3.456 

SF 

$3.36 

$11.61 

$0.42 

$1.45 

$13.06 

Unit  Cost  -  6-inch  Cond  Pipe  -  Built  Up 

$38.99 

$39.15 

$78.14 

Condensate  Pipe:8-inch  Schedule  80  Welded 

1 

LF 

$27.17 

$27.17 

$49.28 

$49.28 

$76.45 

Insulation;  8-inch  Cond  Pipe,  3-inch  Thick 

1 

LF 

$5.40 

$5.40 

$10.75 

$10.75 

$16.15 

Aluminum  Jacket  -  10  ga.  Cond 

5.76 

SF 

$3.36 

$19.35 

$0.42 

$2.42 

$21.77 

Unit  Cost  -  8-Inch  Cond  Pipe  -  Built  Up 

$51.92 

$62.45 

$114.37 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet  of 

2  2 

I  Project 

Project  No. 

Tsasis  for  Estimate 

ECIP  Modernize  Steam  Distribution  System 

PN-40667 

Location  Hawthome  Army  Ammunition  Depot,  Nevada 

Code  A  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

[Estimator 

{Checked  By 

industrial  Area  Built-Up  Pipe  Unit  Costs 

DLN 

BIH 

1  Quantity 

Y  Labor 

Material 

Line  (tern 

No. 

Unit 

Per 

Per 

Total 

Units 

Meas 

Unit 

Total 

Unit 

Total 

Cost 

steam  Pipe:  1 -inch  Schedule  40  Welded 

1 

LF 

$3.37 

$3.37 

$2.12 

$2.12 

$5.49 

Insulation:  1-inch  Steam  Pipe,  2-inch  Thick 

1 

LF 

$2.99 

$2.99 

$2.85 

$2.85 

$5.84 

Aluminum  Jacket  - 10  ga.  Steam 

1.44 

SF 

$3.36 

$4.84 

$0.42 

$0.60 

$5.44 

Unit  Cost  -  1-inch  Steam  Pipe  -  Built  Up 

$11.20 

$5.57 

$16.77 

Steam  Pipe:1-1/4-inch  Schedule  40  Welded 

1 

LF 

$3.72 

$3.72 

$2.66 

$2.66 

$6.38 

Insulation:  1-1/4-inch  Steam  Pipe,  2-inch  Thick 

1 

LF 

$3.10 

$3.10 

$3.08 

$3.08 

$6.18 

Aluminum  Jacket  - 10  ga.  Steam 

1.512 

SF 

$3.36 

$5.08 

$0.42 

$0.63 

$5.71 

Unit  Cost  -  1-1/4-inch  Steam  Pipe  -  Built  Up 

$11.90 

$6.38 

$18.27 

Steam  Pipe:  1-1 /2-inch  Schedule  40  Welded 

1 

LF 

$4.12 

$4.12 

$2.91 

$2.91 

$7.03 

Insulation:  1-1 /2-inch  Steam  Pipe,  2-inch  Thick 

1 

LF 

$3.10 

$3.10 

$3.23 

$3.23 

$6.33 

Aluminum  Jacket  - 10  ga.  Steam 

1.584 

SF 

$3.36 

$5.32 

$0.42 

$0.67 

$5.99 

Unit  Cost  -  1-1/2-inch  Steam  Pipe  -  Built  Up 

$12.54 

$6.80 

$19.34 

Steam  Pipe:2-inch  Schedule  40  Welded 

1 

LF 

$6.13 

$6.13 

$3.75 

$3.75 

$9.88 

Insulation:  2-inch  Steam  Pipe,  2.5-inch  Thick 

1 

LF 

$4.24 

$4.24 

$4.97 

$4.97 

$9.21 

Aluminum  Jacket  - 10  ga.  Steam 

2.016 

SF 

$3.36 

$6.77 

$0.42 

$0.85 

$7.62 

Unit  Cost  -  2-inch  Steam  Pipe  -  Built  Up 

$17.14 

$9.57 

$26.71 

Steam  Pipe:2-1 /2-inch  Schedule  40  Welded 

1 

LF 

$7.99 

$7.99 

$4.96 

$4.96 

$12.95 

Insulation:  2-1 /2-inch  Steam  Pipe,  2.5-in  Thick 

1 

LF 

$4.24 

$4.24 

$5.90 

$5.90 

$10.14 

Aluminum  Jacket  -  10  ga.  Steam 

2.16 

SF 

$3.36 

$7.26 

$0.42 

$0.91 

$8.16 

Unit  Cost  -  2-1/2-inch  Steam  Pipe  -  Built  Up 

$19.49 

r$11.77 

r$31.26 

Steam  Pipe:3-inch  Schedule  40  Welded 

1 

LF 

$8.63 

$8.63 

$6.01 

$6.01 

$14.63 

Insulation:  3-inch  Steam  Pipe,  3-inch  Thick 

1 

LF 

$4.48 

$4.48 

$5.75 

$5.75 

$10.23 

Aluminum  Jacket  - 10  ga.  Steam 

2.592 

SF 

$3.36 

$8.71 

$0.42 

$1.09 

$9.80 

Unit  Cost  -  3-inch  Steam  Pipe  -  Built  Up 

$21.82 

$12.84 

$34.66 

Steam  Pipe:4-inch  Schedule  40  Welded 

1 

LF 

$11.28 

$11.28 

$8.98 

$8.98 

$20.26 

Insulation:  4-inch  Steam  Pipe,  3-inch  Thick 

1 

LF 

$4.74 

$4.74 

$7.40 

$7.40 

$12.14 

Aluminum  Jacket  -  10  ga.  Steam 

3.168 

SF 

$3.36 

$10.64 

$0.42 

$1.33 

$11.97 

Unit  Cost  -  4-inch  Steam  Pipe  -  Built  Up 

$26.67 

$17.71 

$44.37 

Steam  Pipe:6-inch  Schedule  40  Welded 

1 

LF 

$17.34 

$17.34 

$17.58 

$17.58 

$34.92 

Insulation:  6-inch  Steam  Pipe,  3.5-inch  Thick 

1 

LF 

$5.89 

$5.89 

$10.62 

$10.62 

$16.51 

Aluminum  Jacket  - 10  ga.  Steam 

3.744 

SF 

$3.36 

$12.58 

$0.42 

$1.57 

$14.15 

Unit  Cost  -  6-inch  Steam  Pipe  -  Built  Up 

$35.82 

$29.76 

$65.58 

Steam  Pipe:8-inch  Schedule  40  Welded 

1 

LF 

$21.39 

$21.39 

$26.60 

$26.60 

$47.99 

Insulation:  8-inch  Steam  Pipe,  3.5-inch  Thick 

1 

LF 

$6.30 

$6.30 

$12.54 

$12.54 

$18.84 

Aluminum  Jacket  - 10  ga.  Steam 

4.32 

SF 

$3.36 

$14.51 

$0.42 

$1.81 

$16.33 

Unit  Cost  -  8-inch  Steam  Pipe  -  Built  Up 

$42.21 

$40.96 

$83.16 
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Industrial  Area  Trench  Excavation  Unit  Cost  Estimates 


Direct  burv  with  lawn  surface 


Cost  based  on  a  cost  per  linear  foot  basis.  The  systems  include:  excavation;  backfill  and  removal  of  spoil;  and 
compaction  for  various  depths  and  trench  bottom  widths.  The  backfill  has  been  reduced  to  accomodate  a  pipe  of 
suitable  diameter  and  bedding.  The  trench  shall  be  2'  wide  and  4’  deep,  a  3/8  C.Y.  bucket  shall  be  used 


Cost  per  linear  foot 

Matl 

Equip. 

Labor 

Total 

excavation  &  backfill 

$1.32 

$2.35 

$3.67 

Ref:  Means  Site  work  A1 2.3  -1101 330, 

oioe  bed  $0.57 

mm 

$142 

Trenching 

$0.57 

$1.32 

$3.20 

$5.09 

Means  Labor  rate  adjustment  for  location 

= 

90%  Total= 

$4.77  per  linear  foot  of  Z  wide  trench 

The  cost  of  a  3'  wide,  4’  deep  trench  is: 

Cost  per  linear  foot 

Matl 

Equip. 

Labor 

Total 

$1.98 

$3.02 

$5.00 

Dine  bed  $1.04 

$0.00 

$1.54 

$2.58 

$1.04 

$1.98 

$4.56 

$7.58 

Means  Labor  rate  adjustment  for  location  =  90%  Total=  $7.12  per  linear  foot  of  3'  wide  trench 

Direct  burv  with  concrete  surface 


Cost  for  direct  bury  with  concrete  surface  is  based  on  Means  020-728-0010  Saw  cutting,  Means  020-754-2420, 
Concrete  removal  and  Means  025-120-0100,  Paving  and  surfacing. 


Saw  cutting:  (8"  deep  concrete,  roads) 

(4”  deep  concrete,  sidewalks) 


Crew 

Man  hrs. 

Unit 

Mat 

Roads 

B-89 

0.086 

L.F. 

$0.46 

Sidewalks 

B-89 

0.034 

LF. 

$0.26 

B-89  Crew:  1  Equip,  operator 

1  Truck  driver 
1  Truck,  stake  body,  3  ton 
1  concrete  saw 
1  water  tank,  65  gal 


Mat 

Labor 

Saw  cutting  per  linear  foot  (Roads) 

$0.46 

$1.86 

100% 

!2Q% 

$0.36 

$1.67 

Total 

$3.05 

(roads) 

Labor 

$1.86 

$0.74 

Equip 

$1.46 

$0.58 

Means 

$24.15 

$20.00 

Davis-Bacon 

Information  not  available 

$1 1 .00  (fringe  benefits  for  Davis-Bacon 
=$2.81/hr) 

Equip 

$1.46 

1i)Q% 

$1.02 

(Sidewalks) 

Mat 

$0.26 

1QQ% 

$0.26 

Labor 

$0.74 

90% 

$0.67 

Equip 

$0.58 

$0.58 

Total 

$1.51 

(sidewalks) 
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Concrete  removal: 


Crew 

Man  hrs.  Unit 

Mat 

Labor 

Equip 

Road 

B-9 

0.11  S.F. 

$2.11 

$0.41 

Sidewalk 

B-9 

0.08  S.F. 

$1.58 

$0.30 

Means 

Davis-Bacon 

B-9  Crew 

1  Labor  foreman 

$21.40 

Information  not  available 

4  Laborers 

$19.40 

$11.35 

(fringe  benefits  for  Davis- 

1  Air  compressor, 250  cfm 

Bacon  =  $2.81/hr) 

2  Air  tools  and  accessories 

2-50  foot  air  hoses,  1 .5" 

dia 

Sidewalk 

Concrete  removal  cost  per  square  foot: 

$2.11 

$0.41 

$1.58  $0.30 

90% 

1flQ% 

20%  100% 

$1.90 

$0.41 

$1.42  $0.30 

Total  $2.31 

(demo  roads/SF) 

Total 

$1.72  (demo  sidewalks/SF) 

Pavina  and  surfaclnar 

Crew 

Man  hrs.  Unit 

Mat 

Labor 

Equip 

road 

B-26 

0.033  S.Y 

$18.70 

$1.42 

$0.68 

sidewalk 

B-24 

0.360  S.Y. 

$8.37 

$8.19 

Means 

Davis-Bacon 

Davis-Bacon  Act  Frinae  Benefits 

B-26  Crew 

1  Labor  foreman 

$21.40 

Information  not  available 

6  Laborers 

$19.40 

$11.35 

$2.81/hr 

2  Equip,  oper 

$25.15 

Information  not  available 

1  Rodman  (reinf) 

$27.10 

$21.58 

$1 1.92/hr 

1  Cement  finisher 

$23.90 

$18.46 

$2.80/hr 

1  Grader,  30,000  lbs 

1  Paving  Mach  &  Equip 

Roads  $/SY 

Sidewalks  $/SY 

Mat 

Labor 

Equip 

Mat  Labor  Equip 

Paving  and  surfacing  cost 

per  square  yard: 

$18.70 

$1.42 

$0.68 

$8.37  $8.19  $0.00 

100% 

90% 

100% 

100%  90%  100% 

$18.70 

$1.28 

$0.68 

$8.37  $7.37  $0.00 

Roads 

Sidewalks 

Total  $20.66 

per  SY 

Total  $16.74  perSY 

Total  cost  to  direct  burv  with  concrete  oavement. 

2'  wide 

trench  1*  long 

2  saw  cuts  required  @ 

$3.05 

per  linear  foot 

total 

$6.11 

2  square  feet  of  concrete  removal 

$2.31 

per  square  foot 

$4.62 

0.18  square  yards  of  paving  and  surfacing 

$20.66 

per  square  yard 

$3.72 

Excavation  &  Backfill,  75%  direct  bury  -  lawn 

$3.58 

per  linear  foot  (adjustment  @  depth) 

$3.58 

Total  cost  per  2'  wide  trench  1'  long  (Roads) 

$18.02 

2  saw  cuts  required  @ 

$1.51 

per  linear  foot 

total 

$3.01 

2  square  feet  of  concrete  removal 

$1.72 

per  square  foot 

$3.44 

0.18  square  yards  of  paving  and  surfacing 

$15.74 

per  square  yard 

$2.83 

Excavation  &  Backfill,  75%  direct  bury  -  lawn 

$3.58 

per  linear  foot  (adjustment  @  depth) 

$3.58 

Total  cost  per  2'  wide  trench  1'  long  (Sidewalks  and  asphalt  surface) 

$12.87 
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Total  cost  to  direct  bury  with  concrete  pavement.  3'  wide  trench  1'  Innrj 


2  saw  cuts  required  @  $3.05 

3  square  feet  of  concrete  removal  $2.31 

0.27  square  yards  of  paving  and  surfacing  $20.66 

Excavation  &  Backfill,  75%  direct  bury  -  lawn  $5.34 


Total  cost  per  3'  wide  trench  1’  long  (Roads) 


2  saw  cuts  required  @  $1 .51 

3  square  feet  of  concrete  removal  $1 .72 

0.27  square  yards  of  paving  and  surfacing  $15.74 

Excavation  &  Backfill.  75%  direct  bury  -  lawn  $5.34 

9.20 


total 

per  linear  foot 

$6.11 

per  square  foot 

$6.93 

per  square  yard 

$5.58 

per  linear  foot  (adjustment  @  depth) 

$5.34 

$23.96 

total 

per  linear  foot 

$3.01 

per  square  foot 

$5.17 

per  square  yard 

$4.25 

per  linear  foot  (adjustment  @  depth) 

$5.34 

Total  cost  per  3'  wide  trench  1'  long  (Sidewalks  and  asphalt  surface) 


$17.77 


Placement  in  a  concrete  trench  with  concrete  slab  covers: 


Equipment  rental,  Means  016-460-2400 

,  Lifting  and  hoisting  eq 

Rent  per  week  =  $1 ,240 

Equipment  required  for  5  weeks 

$6,200 

Equipment  operators= 

$418.60 

per  week 

Total  for  5  weeks 

$2,093.00 

Equipment  Rental  Cost 

$8,293 

5  weeks,  5 

Skilled  Operator  Labor  Rate  (Bare) 

$26.85 

per  hour 

Helper  Labor  Rate  (Bare) 

$18.00 

per  hour 

X  1  for  removing  &  resetting  = 

X  1  for  removing  &  2  for  resetting  = 
Laoor  uosi  Assuming  nj  li-  or  1  rench  can  be  removed  and  replaced  &  caulked  per  hour  = 

Cost  per  linear  foot  to  remove  &  to  re-install  concrete  slab  covers  (labor  and  equipment  rental) 


$1.38 

$0.90 

$0.90 

$1.80 


$1.38 


$1.80 

$3.18 


Placement  in  a  concrete  trench  with  road  surfare- 


Remove  &  to  re-install  concrete  slab  covers  $3.18 

2  saw  cuts  required  @  $3.05 

2  square  feet  of  concrete  removal  $2.31 

0.18  square  yards  of  paving  and  surfacing  $20.66 


Total  cost  to  remove  and  reinstall  in  road  overtrenr.h 


Total  cost  to  remove  and  reinstall  in  sidewalk  over  trench 


Total 

per  linear  foot  $3.18 

per  linear  foot  $6.11 

per  square  foot  $4.62 

per  square  yard  $3.72 


$17.62 

Total 

$3.18 

$3.01 

$3.44 

$2.83 

$12.47 


Placement  in  a  concrete  trench  with  sidewalk/asohalt  surface: 

Remove  &  to  re-install  concrete  slab  covers  $3.18  per  linear  foot 

2  saw  cuts  required  @  $1 .51  per  linear  foot 

2  square  feet  of  concrete  removal  $1 .72  per  square  foot 

.18  square  yards  of  paving  and  surfacing  $15.74  per  square  yard 
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Comparing  Davis  Bacon  plumbinaVpipefitter  rates  with  Means  ratpg 


Crew 


Q-1 


1  Plumber 

1  Plumber  apprentice 


Means  Davis-Bacon 

$29.30  $23.00  ($5.12  fringe  benefits) 

$23.45  Not  available 


$28.12 


Unit  costs  are  developed  for  each  pipe  size  represented  in  the  installed  systems.  Two  types  of  installation  are 
considered;  a.  Installation  of  built-up  piping  (pipe,  insulation  and  jacket  installed  separately)  for 
placement  in  existing  concrete  trenches. 

b.  Installation  of  separate  steam  and  condensate  pre-fabricated  pipe  in  conduit  for  direct  buried 
applications. 

Results  of  detailed  unit  cost  estimates  are  summarized  below  for  each  pipe  size  and  placement  method. 


In-Trench  Construction  (Built-Up  Piping  Systsem) 

Materials 

Labor 

Total 

To  install  1"  pipe  on  sand  bed  (schedule  40) 

$11.20 

$5.57 

$16,77 

To  install  1  1/4"  pipe  on  sand  bed  (schedule  40) 

$11.90 

$6.38 

$18.27 

To  install  1  1/2"  pipe  on  sand  bed  (schedule  40) 

$12.54 

$6.80 

$19.34 

To  install  2"  pipe  on  sand  bed  (schedule  40) 

$17.14 

$9.57 

$26.71 

To  install  2  1/2"  pipe  on  sand  bed  (schedule  40) 

$19,49 

$11.77 

$31.26 

To  install  3"  pipe  on  sand  bed  (schedule  40) 

$21.82 

$12.84 

$34.66 

To  install  4"  pipe  on  sand  bed  (schedule  40) 

$26.67 

$17.71 

$44.37 

To  install  6"  pipe  on  sand  bed  (schedule  40) 

$35.82 

$29.76 

$65.58 

To  install  8"  pipe  on  sand  bed  (scheduie  40) 

$42.21 

$40.96 

$83.16 

Materials 

Labor 

Total 

To  install  1"  pipe  on  sand  bed  (schedule  80) 

$12.64 

$5.57 

$18.20 

To  install  1  1/4"  pipe  on  sand  bed  (schedule  80) 

$13.36 

$6.47 

$19.83 

To  install  1  1/2"  pipe  on  sand  bed  (schedule  80) 

$13.11 

$6.88 

$20.00 

To  install  2"  pipe  on  sand  bed  (schedule  80) 

$16.61 

$8.40 

$25.01 

To  install  2  1/2"  pipe  on  sand  bed(schedule  80) 

$20.15 

$12.03 

$32.19 

To  install  3"  pipe  on  sand  bed  (schedule  80) 

$22.56 

$15.35 

$37.91 

To  install  4"  pipe  on  sand  bed  (schedule  80) 

$26.63 

$19.56 

$46.19 

To  install  6"  pipe  on  sand  bed  (schedule  80) 

$38.99 

$39.15 

$78.14 

To  install  8"  pipe  on  sand  bed  (schedule  80) 

$51.92 

$62.45 

$114.37 

Direct  Burial  Conduit  Systems 


To  install  1”  pipe  in  conduit  (schedule  40) 

To  install  1  1/4"  pipe  in  conduit  (schedule  40) 
To  install  1  1/2"  pipe  in  conduit  (schedule  40) 
To  install  2"  pipe  in  conduit  (schedule  40) 

To  install  2  1/2"  pipe  in  conduit  (schedule  40) 
To  install  3"  pipe  in  conduit  (schedule  40) 

To  install  4"  pipe  in  conduit  (schedule  40) 

To  install  6"  pipe  in  conduit  (schedule  40) 

To  install  8"  pipe  in  conduit  (schedule  40) 


To  install  1"  pipe  in  conduit  (schedule  80) 

To  install  1  1/4"  pipe  in  conduit  (schedule  80) 
To  install  1  1/2"  pipe  in  conduit  (schedule  80) 
To  install  2"  pipe  in  conduit  (schedule  80) 

To  install  2  1/2"  pipe  in  conduit(schedule  80) 
To  install  3"  pipe  in  conduit  (schedule  80) 

To  install  4"  pipe  in  conduit  (schedule  80) 

To  install  6"  pipe  in  conduit  (schedule  80) 

To  install  8"  pipe  in  conduit  (schedule  80) 


$23.65  $24.82 

$24.22  $25.80 

$24.67  $26.62 

$26.37  $29.13 

$29.02  $31.63 

$32.00  $31.77 

$36.61  $33.10 

$48.07  $42.71 

$55.42  $50.84 


$23.68  $21.85 

$24.36  $23.45 

$24.91  $23.43 
$25.48  $23.19 

$28.91  $23.19 
$31.70  $28.00 

$37.58  $29.17 

$49.67  $37.64 

$57.57  $44.81 


$48.47 

$50.02 

$51.29 

$55.50 

$60.65 

$63.77 

$69.71 

$90.78 

$106.26 

Total 

system 

cost 

$45.53  $94.00 

$47.81  $97.83 

$48.34  $99.63 

$48.67  $104,17 

$52.10  $112.75 

$59.70  $123.47 

$66.75  $136.46 

$87.31  $178.09 

$102.38  $208.64 
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Demolition  costs  for  piping  in  trenches 


Labor/total  costs 

$1.17  Per  linear  foot 


$1.56 

$4.69 


Per  linear  foot 
Per  linear  foot 


Means  020-724-2000 
0  -  2"  Pipe 

>  2“  -  4"  Pipe 

>  4"  -  8"  Pipe 

Note:  Demolition  costs  do  not  include  the  removal  of  asbestos 

Fittings 

All  fittings  will  be  installed  inside  of  accessible  structures  with  the  exception  of  selected  expansion  loop  locations  where 
90°  elbows  will  be  installed  on  conduit  systems.  Pipes  in  concrete  trenches  will  employ  expansion  joints.  Fitting  costs 
shown  below  are,  thus,  for  built-up  piping  systems.  Detailed  unit  costs  are  developed;  results  are  summarized  below. 


Valve  costs 

Valves  (Valves  in  steam 
For  sizes  up  to  2 


and  condensate  service  must  be  welded  and 
1 /2-inches  must  be  rising  stem,  3-inches  and 


shall  be  gate  valves. 


Matl 

Labor 

Total  unit  cost 

1"  gate  valve 

$78.82 

$141.64 

$220.46 

Ref:  Means: 

1  1/4”  gate  valve 

$138.86 

$208.13 

$346.99 

Ref:  Means: 

1  1/2"  gate  valve 

$139.58 

$216.56 

$356.14 

Ref:  Means: 

2"  gate  valve 

$182.27 

$282.02 

$464.29 

Ref:  Means: 

2  1/2"  gate  valve 

$727.23 

$857.72 

$1,584.95 

Ref:  Means: 

3"  gate  valve 

$727.35 

$874.11 

$1,601.46 

Ref:  Means: 

4"  gate  valve 

$929.92 

$1,132.46 

$2,062.38 

Ref:  Means: 

6"  gate  valve 

$1,448.76 

$1,741.64 

$3,190.39 

Ref:  Means: 

Tee  costs 

r'tee 
1  1/4"  tee 

1  1/2"  tee 
2”  tee 

2  1/2"  tee 
3"  tee 

4"  tee 
6"  tee 


45  Elbow 

1"  Elbow 
1  1/4"  Elbow 

1  1/2"  Elbow 
2"  Elbow 

2  1/2"  Elbow 
3"  Elbow 

4"  Elbow 
6"  Elbow 


90  Elbow 

1"  Elbow 
1  1/4"  Elbow 
1  1/2"  Elbow 

f:proJ\1640320\engr\pipe-lf.xlsCOSTS 


Ref:  Means  1 51  720  3380 
Schedule  40  Steam  Service 


Matl 

$28.92 

$33.06 

$33.78 

$39.37 

$47.23 

$49.85 

$65.92 

$105.76 


Labor 

$78.56 

$85.57 

$93.29 

$123.30 

$141.04 

$290,90 

$220.08 

$310.38 


Total  unit  cost 
$107.48 
$118.63 
$127.07 
$162.67 
$188.27 
$340.76 
$286.01 
$416.14 


151-980-6105 

151-980-6106 

151-980-6107 

151-980-6108 

151-980-2040 

151-980-2050 

151-980-2060 

151-980-2070 


151-720-3830 

Schedule  80  Condensate  Service 


Matl 

$33.42 

$34.46 

$37.58 

$41.87 

$52.23 

$58.35 

$84.92 

$128.26 


Labor 

$90.91 

$100.72 

$112.94 

$139.10 

$165.14 

$188.80 

$251.53 

$357.88 


Total  unit  cost 
$124 
$135 
$151 
$181 
$217 
$247 
$336 
$486 


Ref:  Means  151  720  3230 
Schedule  40  Steam  Service 


Matl 

$20.47 

$21.51 

$21.53 

$29.22 

$34.23 

$36.10 

$49.62 

$80.26 


Labor 

$61.10 

$66.48 

$70,24 

$91.30 

$105.59 

$120.75 

$156.58 

$215.38 


Total  unit  cost 
$81.57 
$87.99 
$91.77 
$120.52 
$139.82 
$156.86 
$206.21 
$295.64 


151-720-3680 

Schedule  80  Condensate  Service 


Matl 

$22.57 

$23.61 

$23.63 

$30.62 

$37.03 

$38.95 

$52.47 

$95.76 


Labor 

$74.60 

$79.97 

$86.54 

$103.65 

$113.99 

$132.00 

$180.68 

$231.58 


Total  unit  cost 
$97 
$104 
$110 
$134 
$151 
$171 
$233 
$327 


Ref:  Means  151-720-3070 
Schedule  40  Steam  Service 


151-720-3540 

Scheduie  80  Condensate  Service 


Matl 

$20.82 

$21.86 

$21.88 

Labor 

$61.10 

$66.48 

$70.24 

Total  unit  cost 
$81.92 
$88.34 
$92.12 

Matl 

$22.57 

$23.61 

$23.63 

Labor 

$74.60 

$79.97 

$86.54 

Total  unit  cost 
$97.17 
$103.58 
$110.17 
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2"  Elbow 

$29.57 

$91.30 

2  1/2"  Elbow 

$35.63 

$105.59 

3"  Elbow 

$37.50 

$120.75 

4"  Elbow 

$51.72 

$156.58 

6"  Elbow 

$90.26 

$215.38 

$120.87 

$31.32 

$103.65 

$134.97 

$141.22 

$38.78 

$113.99 

$152.77 

$158.26 

$42.45 

$132.00 

$174.46 

$208.31 

$59.92 

$180.68 

$240.61 

$305.64 

$110.26 

$231.58 

$341.84 

Expansion  joint  unit  cost  (2  welded  flanges  and  bellows^ 


Schedule  80  Condensate  Service 


Matl 

Labor 

Total  unit  cost 

Matl  Labor  Total  unit  cost 

1"  exp.  joint 

$188.72 

$78.99 

$267.71 

Ref:  Means  156-225-0120 

1  1/4"  exp.  joint 

$192.76 

$86.96 

$279.72 

Means  page  131  weld/neck 

1  1/2"  exp.  joint 

$193.48 

$92.23 

$285.71 

Means  156-235-1200 

2"  exp.  joint 

$289.97 

$123.81 

$413.78 

2  1/2"  exp.  joint 

$314.03 

$140.57 

$454.60 

3"  exp.  joint 

$322.25 

$158.77 

$481.03 

4"  exp.  joint 

$366.92 

$208.53 

$575.46 

6"  exp.  joint 

$462.76 

$285.38 

$748.14 

Anchor  unit  cost 

Existing  anchors  are  assumed  reusable  for  piping  replaced  at  the  same  locations.  Anchors  for  new  pipes  in  existing 
trenches,  use  the  following  (based  on  Means,  see  detailed  estimates): 


Matl 

Labor  Total  unit  cost 

1"  Anchor  unit  cost 

$15.28 

$26.98 

$30.57 

1-1/4"  Anchor  unit  cost 

$15.90 

$27.02 

$31.23 

1-1/2"  Anchor  unit  cost 

$17.43 

$27.22 

$32.96 

2"  Anchor  unit  cost 

$17.94 

$27.27 

$33.52 

2-1/2"  Anchor  unit  cost 

$18.70 

$27.49 

$34.50 

3"  Anchor  unit  cost 

$22.92 

$27.57 

$38.80 

4"  Anchor  unit  cost 

$27.18 

$27.91 

$43.40 

6"  Anchor  unit  cost 

$31.60 

$28.21 

$48.12 

Guide  unit  cost 

Matl 

Labor  Total  unit  cost 

1"  pipe  guide 

$51.00 

$9.00 

$60.00 

Ref:  Means 

151-901-1260 

1  1/4"  pipe  guide 

$68.50 

$11.15 

$79.65 

Ref:  Means 

151-901-1280 

1  1/2"  pipe  guide 

$68.50 

$11.15 

$79.65 

Ref:  Means 

151-901-1280 

2"  pipe  guide 

$68.50 

$11.15 

$79.65 

Ref:  Means 

151-901-1280 

2  1/2"  pipe  guide 

$79.00 

$13.00 

$92.00 

Ref:  Means 

151-901-1290 

3"  pipe  guide 

$79.00 

$13.00 

$92.00 

Ref:  Means 

151-901-1290 

4"  pipe  guide 

$140.00 

$14.65 

$154.65 

Ref:  Means 

151-901-1300 

6"  pipe  guide 

$140.00 

$14.65 

$154.65 

Ref:  Means 

151-901-1310 

Drip  Trap  Assembly  Cost  Refer  to  detailed  unit  cost  calculations 


Matl 

Labor 

Total  unit  cost 

1"  pipe  to  steam  trap 

$1,001 

$168 

$1,072 

includes  2  shut-off 

1  1/4"  pipe  to  steam  trap 

$1,536 

$193 

$1,568 

valves,  steam  trap, 

1  1/2"  pipe  to  steam  trap 

$1,942 

$224 

$1,999 

strainer,  check  valve 

2"  pipe  to  steam  trap 

$3,203 

$289 

$3,277 

and  union 

Pressure  regulating  valve  unit  cost 


Pressure  relief  valve  unit  cost 


Matl 

1-in  PRV 

$243 

1  1/4-in  PRV 

$305 

1  1/2-in  PRV 

$325 

2-in  PRV 

$435 

2  1/2-in  PRV 

$970 

3-in  PRV 

$1,100 

4-in  PRV 

$1,550 

Labor  Total  unit  cost 
$12.30  $255 

$15.60  $321 

$18.00  $343 

$21.50  $457 

$35.00  $1,005 

$38.50  $1,139 

$84.50  $1 ,635 


Matl 

3/4-in  RV  $54.50 

1- in  RV  $79.00 

1  1/4-in  RV  $172.00 

1  1/2-in  RV  $305.00 

2- in  RV  $335.00 


Labor 

Total  unit  cost 

$8.35 

$62.85 

$9.75 

$88.75 

$11.70 

$183.70 

$13.00 

$318.00 

$14.65 

$349.65 
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TO:  KELLER  AND  GAMMON 


DATE:  6/28/95 


ATTN:  DON  NDRISSO 


FROM:  STEVE  GUEVIN 


RE:  777  VAULT 


Location  L 

sJjjJ  HAWTHORNE,  NV 

Jfl _ 


Per  Your  Request 


No  Reply  Necessary 


Confirming  Verbal 


□ 


For  Your  Use 


Q 


ITEM 

QUANTITY 

SHIPPING 

CODE 

CATALOG  NUMBER  OR  DESCRIPTION 

UNIT 

PRICE 

AMttJNT 

1 

20 

1 

777  VAULT  PER  ATTACHED  DRAWING.  WITH 

4516 

m 

4878AT  COVER  CAST  FLUSH  INTO  TOP  SLAB 

■ 

PROJHnTAln- 

IBM  1 - 

ORlfSlNAI  • -PyV)  ,nic 

COPY- 

' 

- - 

"  1.  DELIVERED  AND  SET 

2.  DELIVERED  -  F.O.B.  TRUCK 

3.  DELIVERED  4  OFF  LOADED 

4.  F.O.B.  -  JENSEN  PRECAST  YARD 

6.  OTHER -AS  SPECIFIED 

^  A.  DEL.  WITH  COMBINED  SHIPMENT^ 

TERMS:  net  30  OAC 

PRICES  INCLUDE  SALES  TAX 

YES  NOj^ 

K 

CONTACT  JENSEN  PRECAST  FOR 
COMPLETE  SHIPPING  CODES,  POLICIES 
AND  ORDERING  INSTRUCTIONS. 

PEMARICfi'. 

OFFER  TO  SELL,  SUBJECT  TO  JENSEN 
PRECASTS  COMPANY  POLICIES. 

TERMS  AND  CONDITIONS. 

Sent  C 

By:  SG 

)ate:  T\m: 

6/28  3:43 

T'd 
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Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July  1995 

Project  No.  Basis  for  Estimate 

EClP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 

Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada _ code  a  (no  desigr 

Engineer-Architect 

Keller  &  Gannon 


jcode  A  (no  design  competed) 


Drawing  No. 


I  Estimator 


MH  A1  toMH  A11 


Line  Item 


Checked  By 


Quantity 

Labor 

Material  { 

No. 

Units 

-  n _ I 

Unit 

Meas. 

Per 

Unit 

Total 

Per  Unit 

Total 

8-inch/4-inch _ 

6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1 /2-inch  / 1  1 /2-inch 


SUPPORTS 


STEAM  VALVES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


COND  VALVES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1 /2-inch 


STEAM  TEES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


COND  TEES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1 /2-inch 


45  ELBOWS  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


$68.84 


$58.38 


$50.72 


$43.27 


$34.93 


$32.60 


$337.01 


$292.88 


$247.71 


$202.53 


$146.75 


$202.53 


$146.75 


$130.49 


$99.75 


$76.98 


$371.13 


$310.38 


$220.08 


$215.69 


$190.90 


$141.04 


$251.53 


$188.80 


$165.14 


$139.10 


$112.94 


$232,951 


$1,226 


$811 


$1,125 


$559 


$4,239 


$35,723 


$60.52  I  $204,790 


$45.12 


$39.05 


$17.94 


$19.73 


$18.65 


$947 


$625 


$466 


$316 


$2,424 


$290.00  I  $30,740 


$1,620 


$294 


$391 


$200 


$3,079 


$5,567 


$0 


$0 


$431 


$382 


$987 


$0 


$929.92 


$727.35 


$727.23 


$182.27 


$139.58 


$162.91 


$105.76 


$65.92 


$62.14 


$49.85 


$47.23 


$39.37 


$7,439 


$1,455 


$2,182 


$365 


$5,583 


$2,444 


$0 


$0 


$124 


$100 


$331 


$0 


$4,779 


$0 


$0 


$556 


$565 


$84.92 


$58.35 


$52.23 


$41.87 


$37.58 


$1,614 


$0 


$0 


$167 


$188 


$437,741 


$2,173 


$1,436 


$1,591 


$874 


$6,663 


$66,463 


$2,756 

$2,282.20 

$18,258 

$21,014 

$293 

$1,448.76 

$1,449 

$1,742 

$495 

$1,189.34 

$2,379 

$2,874 

$203 

$929.92 

$930 

$1,132 

$294 

$727.35 

$1,455 

$1,748 

$783 

$727.23 

$4,363 

$5,146 

$9,060 


$1,748 


$2,573 


$564 


$8,662 


$8,011 


$0 


$0 


$556 


$482 


$1,318 


$0 


$6,393 


$0 


$0 


$724 


$753 


Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July 


Project  No. 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

MHA1toMHA11  DLN 


Basis  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1 /2-inch 


90  ELBOW  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1/2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1/2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1 /4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1 /2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1 /4-inch 


Miscellaneous  Fittings 


2-inch  DRIP  NIPPLE 


1  1/2-inch'Steam  Trap  Assembly 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


Quantity 


Total 

Per  Unit 

Total 

$0 

$101.97 

$0 

$0 

$42.70 

$0 

$0 

$59.74 

$0 

$0 

$57.86 

$0 

$276.75 


$260.24 


$207.29 


$192.13 


$103.65 


$86.54 


$19,408 


$1,737 


$553 


$260 


$415 


$0 


$104 


$7,269 


$199.51 


$132.71 


$53.05 


$38.80 


$61.14 


$59.26 


$31.32 


$23.63 


$8,779 


$664 


$106 


$39 


$122 


$0 


$31 


$1,985 


$60.50 


$59.62 


$59.46 


$58.87 


$58.26 


$58.10 


$61.82 


$53.37 


$49.08 


$47.13 


$42.29 


$38.00 


13 

EA 

3 

EA 

2 

EA 

2 

EA 

3 

EA 

4 

EA 

0 

EA 

0 

EA 

$41.15 


$27.65 


$27.65 


$25.80 


$24.15 


$24.15 


$406.00 


$219.00 


$219.00 


$208.50 


$147.50 


$147.50 


$21.50 


$168.12 


$84.50 


$7.30 


$7.30 


$430 


$2,690 


$0 


$7 


$7 


$33.00 


$1,000.50 


$1,550.00 


$16.50 


$16.50 


$28,187 


$2,400 


$660 


$299 


$537 


$0 


$135 


$9,254 


$742 

$1,468 

$53 

$113 

$0 

$0 

$47 

$106 

$42 

$101 

$38 

$96 

$0 

$0 

$0 

$0 

$5,278 

$5,813 

$657 

$740 

$438 

$493 

$417 

$469 

$443 

$515 

$590 

$687 

$0 

$0 

$0 

$0 

$660 

$1,090 

$16,008 

$18,698 

$0 

$0 

$17 

$24 

$17 

$24 
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Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July  1995 


Project  Project  No.  Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

MHA1  toMHAH  DLN 


I  Code  A  (no  design  competed) 


I  Checked  By 


Material 


Quantity  I  Labor 


No.  Unit  Per 

Units  Meas.  Unit  Total  Per  Unit  Total 


(BELOW-GRADE  PIPING:  STM  PIPE  IN  CONDUIT  &  COND  PIPE  IN  CONDUIT) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1 /2-inch  / 1  1 /2-inch 


TRENCH/BACKFILL 


DIR-LAWN 


CONC-ROAD 


CONC-SIDEW 


RR  TRACKS 


STEAM  PITS 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  Overhead  &  Profit 


Subtotal 


Estimating  Contingency 


Total  Probable  Construction  Cost 


$93.00 


$79.77 


$65.52 


$62.09 


$56.91 


$53.93 


$13,950 


$0 


$0 


$0 


$0 


$0 


$80.01 


$70.71 


$56.29 


$56.29 


$55.20 


$55.06 


$12,002 


$0 


$0 


$0 


$0 


$0 


[Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


$25,952 


$0 


$0 


$0 


$0 


$0 


$641 


$1,427 


$0 


$2,250 


$31,330 


$728,302 


$13,698 


$742,000 


$185,500 


$927,500 


$92,750 


$1,020,250 


$136.29 
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Date  Prepared 

Sheet 

of 

CONSTRUCTION  COST  ESTIMATE 

July  1995 

4 

27 

Project 

Project  No. 

(Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution 

PN-42166 

Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 

Code  A  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

[Estimator 

Checked  By 

MH  A11  to  MH  A18 

DLN 

BIH 

Quantity 

Labor 

Material 

Line  Item 

No. 

Unit 

Per 

Per 

Total 

Units 

Meas. 

Unit 

Total 

Unit 

Total 

Cost 

(Aboveground  piping;  buiit-up  steam  &  cone 

Jensate  lines  with 

insulation  &  aluminum  ja 

ckets) 

8-inch/4-inch 

2,225 

LF 

$68.84 

$153,167 

$60.52 

$134,650 

$287,817 

6-inch/3-inch 

0 

LF 

$58.38 

$0 

$45.12 

$0 

$0 

5-inch/2  1 /2-inch 

0 

LF 

$50.72 

$0 

$39.05 

$0 

$0 

4-inch/  2-inch 

0 

LF 

$43.27 

$0 

$17.94 

$0 

$0 

3-inch/1  1 /2-inch 

0 

LF 

$34.93 

$0 

$19.73 

$0 

$0 

2  1/2-inch  / 1  1/2-inch 

0 

LF 

$32.60 

$0 

$18.65 

$0 

$0 

SUPPORTS 

72 

EA 

$337.01 

$24,265 

$290.00 

$20,880 

$45,145 

STEAM  VALVES 

8-inch 

6 

EA 

$344.50 

$2,067 

$2,282.20 

$13,693 

$15,760 

6-inch 

1 

EA 

$292.88 

$293 

$1,448.76 

$1,449 

$1,742 

5-inch 

0 

EA 

$247.71 

$0 

$1,189.34 

$0 

$0 

4-inch 

0 

EA 

$202.53 

$0 

$929.92 

$0 

$0 

3-inch 

1 

EA 

$146.75 

$147 

$727.35 

$727 

$874 

2  1/2-inch 

0 

EA 

$130.49 

$0 

$727.23 

$0 

$0 

COND  VALVES 

4-inch 

5 

EA 

$202.53 

$1,013 

$929.92 

$4,650 

$5,662 

3-inch 

1 

EA 

$146.75 

$147 

$727.35 

$727 

$874 

2  1/2-inch 

0 

EA 

$130.49 

$0 

$727.23 

$0 

$0 

2-inch 

0 

EA 

$99.75 

$0 

$182.27 

$0 

$0 

1  1/2-inch 

15 

EA 

$76.98 

$1,155 

$139.58 

$2,094 

$3,248 

STEAM  TEES 

8-inch 

9 

EA 

$371.13 

$3,340 

$162.91 

$1,466 

$4,806 

6-inch 

1 

EA 

$310.38 

$310 

$105.76 

$106 

$416 

5-inch 

0 

EA 

$220.08 

$0 

$65.92 

$0 

$0 

4-inch 

0 

EA 

$215.69 

$0 

$62.14 

$0 

$0 

3-inch 

1 

EA 

$190.90 

$191 

$49.85 

$50 

$241 

2  1/2-inch 

0 

EA 

$141.04 

$0 

$47.23 

$0 

$0 

2-inch 

0 

EA 

$123.30 

$0 

$39.37 

$0 

$0 

COND  TEES 

4-inch 

14 

$3,521 

$84.92 

$1,189 

K710 

3-inch 

0 

EA 

$188.80 

$0 

$58.35 

$0 

$0 

2  1/2-inch 

0 

$0 

$52.23 

$0 

$0 

2-inch 

0 

EA 

$139.10 

$0 

$41.87 

$0 

$0 

1  1/2-inch 

0 

EA 

$112.94 

$0 

$37.58 

$0 

$0 

45  ELBOWS  (COMMON) 

8-inch/4-inch 

0 

EA 

$441.09 

$0 

$164.40 

$0 

$0 

6-inch/3-inch 

0 

EA 

$347.39 

$0 

$119.21 

$0 

$0  . 
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Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July 


Project  Project  No. 

EClP  Modernize  Ordnance  Area  Steam  Distribution  PN-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

MHA11toMHA18  DLN 


Quantity 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1 /2-inch 


90  ELBOW  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1/2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1/2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1/2-inch 


2  1/2-inch/1  1 /2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1 /2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1 /4-inch 


COND  GLAND  SEALS 


8-inch  /  4-inch 


8-inch/2  1 /2-inch 


6-inch  /  3-inch 


5-inch  /  2  1 /2-inch 


4-inch  /  2-inch 


Labor 


Per 

Unit 


$302.28 


$260.24 


$441.09 


$347.39 


liSlj 


$60.50 


$59.62 


$59.46 


$58.87 


$58.26 


$58.10 


$41.15 


$27.65 


$27.65 


$25.80 


$24.15 


$24.15 


$72.38 


$41.59 


$65.37 


$61.60 


$61.60 


Basis  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 


Material 


Per 

Unit 


$101.97 


$42.70 


$59.74 


$57.86 


$12,351 

$199.51 

$5,586 

$17,937 

$347 

$132.71 

$133 

$480 

$0 

$53.05 

$0 

$0 

$0 

$38.80 

$0 

$0 

$207 

$61.14 

$61 

$268 

$0 

$59.26 

$0 

$0 

$61.82 


$53.37 


$49.08 


$47.13 


$42.29 


$38.00 


$433 

$856 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$406.00 


$219.00 


$219.00 


$208.50 


$147.50 


$147.50 


$724.00 


$430.00 


$647.00 


$582.00 


$582.00 


$2,842 

$3,130 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet 

6 

of 

27 

I  Project 

Project  No. 

1  Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution 

PN-42166 

Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 

a 

Code  A  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

1  Estimator 

Checked  By 

MH  A11  toMH  A18 

DLN 

1 

BIH 

1  Quantity 

1  Labor  { 

1  Material 

Line  Item 

No. 

Unit 

Per 

Per 

Total 

Units 

Meas. 

Unit 

Total 

Unit 

Total 

Cost 

3-inch/2-inch 

0 

EA 

$61.60 

$0 

$582.00 

$0 

$0 

3-inch/ 1  1 /2-inch 

0 

EA 

$61.60 

$0 

$582.00 

$0 

$0 

2  1/2-inch  /  2-inch 

0 

EA 

$56.20 

$0 

$504.00 

$0 

$0 

2  1/2-inch  / 1  1/2-inch 

0 

EA 

$56.20 

$0 

$504.00 

$0 

$0 

2  1/2-inch  / 1  1 /4-inch 

0 

EA 

$56.20 

$0 

$504.00 

$0 

$0 

1  1/2-inch/1  1/4-inch 

0 

EA 

$56.20 

$0 

$504.00 

$0 

$0 

2-inch  DRIP  NIPPLE 


1  1/2-inch'Steam  Trap  Assembly 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


$21.50 


$168.12 


$84.50 


$7.30 


$7.30 


$151 


$1,177 


$0 


$0 


$0 


$33.00 


$1,000.50 


$1,550.00 


$16.50 


$16.50 


(BELOW-GRADE  PIPING:  STM  PIPE  IN  CONDUIT  &  CONDENSATE  PIPE  IN  CONDUIT 


$231 


$7,004 


$0 


$0 


$0 


$382 


$8,180 


$0 


$0 


$0 


8-inch/4-inch 

60 

LF 

$93.00 

$5,580 

$80.01 

$4,801 

$10,381 

6-inch/3-inch 

0 

LF 

$79.77 

$0 

$70.71 

$0 

$0 

5-inch/2  1 /2-inch 

0 

LF 

$65.52 

$0 

$56.29 

$0 

$0 

4-inch/  2-inch 

0 

LF 

$62.09 

$0 

$56.29 

$0 

$0 

3-inch/1  1/2-inch 

0 

LF 

$56.91 

$0 

$55.20 

$0 

$0 

2  1/2-inch  / 1  1/2-inch 

0 

LF 

$53.93 

$0 

$55.06 

$0 

$0 

$7.12 


$23.78 


$15.17 


$750.00 


$1,450 


$427 


$0 


$0 


$1,500 


$2,900  I  $4,816.00 


$217,995 


TRENCH/BACKFILL 


DIR-LAWN 


CONC-ROAD 


CONC-SIDEW 


R/R  TRACK 


STEAM  PITS 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  Overhead  &  Profit 


Subtotal 


Estimating  Contingency 


Total  Probable  Construction  Cost 


3.75% 


25.0% 


10.0% 


$0 


$0 


$0 


$0 


$9,632 


$213,230 


$7,996 


$427 


$0 


$0 


$1,500 


$12,532 


$431,225 


$7,996 


$439,222 


$109,805 


$549,027 


54,903 


$603,930 
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Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July 


Project  Project  No. 

EClP  Modernize  Ordnance  Area  Steam  Distribution  PN-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

MHA11toMHD4  DLN 


Quantity 


No.  Unit  Per 

Units  Meas.  Unit  Total 


(Aboveground  piping:  built-up  steam  &  condensate  lines  with  insulation  & 


Sheet 

of 

7 

27 

Basis  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 


Material 


Line  Item 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch /1  1/2-inch 


SUPPORTS 


STEAM  VALVES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


COND  VALVES 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


1  1/2-inch 


STEAM  TEES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


COND  TEES 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


1  1 /2-inch 


45  ELBOWS  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


$68.84 


$58.38 


$50.72 


$43.27 


$34.93 


$32.60 


$337.01 


$344.50 


$292.88 


$247.71 


$202,53 


$146.75 


$130.49 


$130.49 


$99.75 


$76.98 


$310,38 


$220.08 


$215.69 


$190.90 


$141.04 


$123.30 


$251.53 


$188.80 


$165.14 


$139.10 


$112.94 


$0 


$44,541 


$0 


$0 


$0 


$0 


$14,154 


aluminum  jackets) 


$60.52 


$45.12 


$39.05 


$17.94 


$19.73 


$18.65 


$290.00 


$2,282.20 


$1,448.76 


$1,189.34 


$929.92 


$727.35 


$727.23 


$929.92 


$727.35 


$727.23 


$182.27 


$139.58 


$0 


$1,133 


$0 


$0 


$113 


$162.91 


$105.76 


$65.92 


$62.14 


$49.85 


$47.23 


$39.37 


$84.92 


$58.35 


$52.23 


$41.87 


$37.58 


$0 


$34,424 


$0 


$0 


$0 


$0 


$12,180 


$0 


$4,346 


$0 


$0 


$0 


$727 


$0 


$2,182 


$0 


$0 


$1,396 


$0 


$78,964 


$0 


$0 


$0 


$0 


$26,334 


$0 


$5,225 


$0 


$0 


$0 


$858 


$0 


$2,622 


$0 


$0 


$2,166 


$0 


$1,248 


$0 


$0 


$0 


$377 


$0 


Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July 


Project  Project  No. 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

MHA11toMHD4  DLN 


Labor 


Per 

Unit 


$260.24 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1 /2-inch 


90  ELBOW  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1/2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1/2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1/2-inch 


4-inch/2-inch 


3-inch/1  1/2-inch 


2  1/2-inch/1  1 /2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1 /4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


Miscellaneous  Fittings 


2-inch  DRIP  NIPPLE 


1  1/2-inch'Steam  Trap  Assembly 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


Basis  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 


$41.15 


$27.65 


$27.65 


$25.80 


$24.15 


$24.15 


$0 

$406.00 

$0 

$0 

$83 

$219.00 

$657 

$740 

$0 

$219.00 

$0 

$0 

$0 

$208.50 

$0 

$0 

$0 

$147.50 

$0 

$0 

$0 

$147.50 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

EA 

$21.50 

$86 

$33.00 

$132 

$218 

EA 

$168.12 

$672 

$1,000.50 

$4,002 

$4,674 

EA 

$84.50 

$0 

$1,550.00 

$0 

$0 

EA 

$7.30 

$0 

$16.50 

$0 

$0 

EA 

$7.30 

$0 

$16.50 

$0 

$0 
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Date  Prepared 

July  1995 


Project  No.  [Basis  for  Estimate 


CONSTRUCTION  COST  ESTIMATE 


Project  Project  No. 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

_ MHA11  toMH  D4  DLN 


Quantity  Labor  Material 

Line  Item  No  Unit  Per  I 

Units  Meas.  Unit  Total  Per  Unit  Total 


BELOW-GRADE  PIPING:  STM  PIPE  IN  CONDUIT  &  CONDENSATE  PIPE  IN  CONDUIT 


Sheet 

of 

9 

27 

|Code  A  (no  design  competed) 


I  Checked  By 


$93.00 


$79.77 


$65.52 


$62.09 


$56.91 


$53.93 


$0 


$39,885 


$0 


$0 


$0 


$0 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch  / 1  1 /2-inch 


TRENCH/BACKFILL 


DIR-LAWN 


CONC-ROAD 


CONC-SIDEWALK 


R/R  TRACK 


STEAM  PITS 


Subtotal 


Nevada  Sales  Tax  1 3.75% 


Subtotal 


Contractor  Overhead  &  Profit  1 25.0% 


Subtotal 


Estimating  Contingency  1 1 0.0% 


Total  Probable  Construction  Cost 


[Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


$80.01  I  $0  I  $0 


$70.71  $35,355  $75,240 


$56.29  I  $0  $0 


$56.29  I  $0  ^ 


$55.20  $0  $0 


$55.06  I  $0  $0 


$7.12 


$23.78 


$15.17 


$750.00 


$1,450 


$3,560 


$713 


$0 


$3,000 


$8,700 


$129,104 


$0.00 


$0.00 


$0.00 


$0.00 


$4,816.00 


$0 


$0 


$0 


$0 


$28,896 


$128,431 


$4,816 


$3,560 


$713 


$0 


$3,000 


$37,596 


$257,534 


$4,816 


$262,350 


$65,588 


$327,938 


32793.81 


$360,732 

$142.81 
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Project  Project  No. 

JECIP  Modernize  Ordnance  Area  Steam  Distribution  PN-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

MHA18  to  Bldg  108-20  DLN 


Quantity  Labor 

Line  Item  No.  Unit  Per  i 

Units  Meas.  Unit  Total 

(Aboveground  piping:  built-up  steam  &  condensate  lines  with  insulation  & 
8-inch/4-inch  |  0  |  LF  |  $68.84  |  $0l 


6-inch/3-inch _ 0  LF  $58.38  $0 


5-inch/2  1 /2-inch _ 0  LF  |  $50.72  |  $0 


4-inch/  2-inch _ 0^  LF  $43.27  $0 


3-inch/1  1 /2-inch _ 0  LF  $34.93  $0 


2  1 /2-inch  / 1  1 /2-inch _ 30  LF  $32.60  $978 


SUPPORTS _ 10  EA  I  $337.01  $3,370 


STEAM  VALVES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


COND  VALVES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1/2-inch 


STEAM  TEES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


COND  TEES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1/2-inch 


45  ELBOWS  (COMMON) 


8-inch/4-inch _  I  o  |  EA  |  $441.09 


6-inch/3-inch  |  O  |  EA  |  $347.39 


Basis  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 

BIH 


Material 


Per  Unit  Total 

aluminum  jackets) 


$344.50 


$292.88 


$247.71 


$202.53 


$146.75 


$130.49 


$202.53 


$146.75 


$130.49 


$99.75 


$76.98 


$220.08 


$215.69 


$190.90 


$141.04 


$123.30 


$251.53 


$188.80 


$165.14 


$139.10 


$112.94 


$60.52 


$45.12 


$39.05 


$17.94 


$19.73 


$18.65 


$290.00 


$0 


$0 


$0 


$0 


$0 


$559 


$2,900 


$0 


$0 


$0 


$0 


$0 


$1,538 


$6,270 


$2,282.20 


$1,448.76 


$1,189.34 


$929.92 


$727.35 


$727.23 


$0 


$1,449 


$0 


$0 


$0 


$0 


$0 


$1,742 


$0 


$0 


$0 


$0 


$929.92 


$727.35 


$727.23 


$182.27 


$139.58 


$162.91 


$105.76 


$65.92 


$62.14 


$49.85 


$47.23 


$39.37 


$84.92 


$58.35 


$52.23 


$41.87 


$37.58 


$164.40 


$119.21 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet 

11 

of 

27 

Project 

Project  No. 

1  Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution 

PN-42166 

Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 

a 

Code  A  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

Estimator 

Checked  By 

MHA18to  Bldg  108-20 

DLN 

BIH 

Quantity 

Labor 

Material 

Line  Item 

No. 

Unit 

Per 

Total 

Units 

Meas. 

Unit 

Total 

Per  Unit 

Total 

Cost 

5-inch/3-inch 

0 

EA 

$302.28 

$0 

$101.97 

$0 

$0 

4-inch/2-inch 

0 

EA 

$260.24 

$0 

$42.70 

$0 

$0 

3-inch/2-inch 

0 

EA 

$207.29 

$0 

$59.74 

$0 

$0 

2  1/2-inch/1  1 /2-inch 

0 

EA 

$192.13 

$0 

$57.86 

$0 

$0 

8-inch/4-inch 


6-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1 /2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1 /2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1/2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


Miscellaneous  Fittings 


2-inch  DRIP  NiPPLE 


1  1/2-inch'Steam  Trap  Assembiy 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


$33.00 


$1,000.50 


$1,550.00 


$16.50 


$16.50 


$33 


$1,001 


$0 


$0 


$0 


$55 


$1,169 


$0 


$0 


$0 


G-11 


Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July  1995 


Project 

ECIP  Modernize  Ordnance  Area  Steam  Distribution 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

MH  A1 8  to  Bldg  1 08-20  DLN 


Quantity _ Labor 

Line  Item  No.  Unit  Per 

Units  Meas.  Unit 


Basis  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 


Material 


(BELOW-GRADE  PIPING:  STM  PIPE  IN  CONDUIT  &  CONDENSATE  PIPE  IN  CONDUIT 


8-inch/4-inch 

0 

LF 

$93.00 

$0 

$80.01 

$0 

$0 

6-inch/3-inch 

291 

LF 

$79.77 

$23,213 

$70.71 

$20,577 

$43,790 

5-inch/2  1 /2-inch 

0 

LF 

$65.52 

$0 

$56.29 

$0 

$0 

4-inch/  2-inch 

0 

LF 

$62.09 

$0 

$56.29 

$0 

$0 

3-inch/1  1 /2-inch 

0 

LF 

$56.91 

$0 

$55.20 

$0 

$0 

2  1 /2-inch  / 1  1 /2-inch 

0 

LF 

$53.93 

$0 

$55.06 

$0 

$0 

$7.12 


$23.78 


$15.17 


$750.00 


$1,450 


$214 


$0 


$0 


$750 


$1,450 


TRENCH/BACKFILL 


DIRT  &  LAWN 


CONCRETE  ROAD 


CONCRETE  SIDEWALK 


R/R  TRACK 


STEAM  PITS 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  Overhead  &  Profit 


Subtotal 


Estimating  Contingency  1 10.0% 


Total  Probable  Construction  Cost 


Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


$0.00 


$0.00 


$0.00 


$0.00 


$4,816 


$0 


$0 


$0 


$0 


$4,816 


$32,812 


$1,230 


$214 


$0 


$0 


$750 


$6,266 


$64,833 


$1,230 


$66,063 


$16,516 


$82,579 


$8,258 


$90,837 


$141.49 
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CONSTRUCTION  COST  ESTIMATE 


Date  Prepared 

July  1995 


Basis  for  Estimate 


Code  A  (no  design  competed) 


Project  Project  No. 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

_ MH  AS -Bldg  103-40  DLN 


Quantity 

Line  Item  No  I  Unit  I  Per  i 


(Aboveground  piping:  built-up  steam  &  condensate  lines  with  insulation  &  aluminum  jackets) 


I  Checked  By 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1 /2-inch  / 1  1 /2-inch 


SUPPORTS 


STEAM  VALVES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


COND  VALVES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1/2-inch 


STEAM  TEES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


COND  TEES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1 /2-inch 


45  ELBOWS  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


$68.84 


$58.38 


$50.72 


$43.27 


$34.93 


$32.60 


$337.01 


$0 


$0 


$0 


$0 


$12,400 


$0 


$4,044 


$60.52 


$45.12 


$39.05 


$17.94 


$19.73 


$18.65 


$290.00 


$0 


$0 


$0 


$0 


$7,003 


$0 


$3,480 


$0 


$0 


$0 


$0 


$19,403 


$0 


$7,524 
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Date  Prepared 

July  1995 


CONSTRUCTION  COST  ESTIMATE 


Project  Project  No. 

EClP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada _ 

Engineer-Architect  ““ 

Keller  &  Gannon 


Drawing  No.  Estimator 

_ MHA5- Bldg  103-40  DLN 


Sheet 

of 

14 

27 

Basis  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 


Quantity 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1/2-inch 


90  ELBOW  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1 /2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1 /2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


Miscellaneous  Fittings 


2-inch  DRIP  NIPPLE 


1  1/2-inch'Steam  Trap  Assembly 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


Labor 


Per 

Unit 


$302.28 


$260.24 


$207.29 


$192.13 


Material 


Total 


$0 


$0 


$415 


$0 


Per  Unitt 


$101.97 


$42.70 


$59.74 


$57.86 


0 

EA 

0 

EA 

0 

EA 

0 

EA 

1 

EA 

0 

EA 

0 

EA 

0 

$41.15 


$27.65 


$27.65 


$25.80 


$24.15 


$24.15 


$21.50 


$168.12 


$84.50 


$7.30 


$7.30 


$406.00 


$219.00 


$219.00 


$208.50 


$147.50 


$147.50 


$33.00 


$1,000.50 


$1,550.00 


$16.50 


$16.50 


Total 


$0 


$0 


$119 


$0 


Total 

Cost 


$0 


$0 


$534 


$0 


$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$148 

$172 

$0 

$0 

$0 

$0 

$0 

$0 

$33 

$55 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

G-14 


Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July  1995 


Project  Project  No.  Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 

Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada _ code  a  (no  design  competed) 

Engineer-Architect  . 

Keller  &  Gannon _ 


Drawing  No.  Estimator 

_ MH  A5  -  Bldg  103-40  DLN 


Quantity _ Labor _ _ Material 

Line  Item  No.  Unit  Per 

Units  Meas.  Unit  Total  Per  Unit  Total 


BELOW-GRADE  PIPING:  STM  PIPE  IN  CONDUIT  &  CONDENSATE  PIPE  IN  CONDUIT 


I  Checked  By 


8-inch/4-inch 

0 

LF 

$93.00 

$0 

$80.01 

$0 

$0 

6-inch/3-inch 

0 

LF 

$79.77 

$0 

$70.71 

$0 

$0 

5-inch/2  1 /2-inch 

0 

LF 

$65.52 

$0 

$56.29 

$0 

$0 

4-inch/  2-inch 

0 

LF 

$62.09 

$0 

$56.29 

$0 

$0 

3-inch/1  1 /2-inch 

0 

LF 

$56.91 

$0 

$55.20 

$0 

$0 

2  1/2-inch  / 1  1/2-inch 

0 

LF 

$53.93 

$0  1 

$55.06 

$0 

$0 

$0.00 


$0.00 


$0.00 


$0.00 


$0  $4,816.00 


$18,512 


TRENCH/BACKFILL 


DIRT  &  LAWN _  I  0  |  LF  |  $7.12 


CONCRETE  ROAD  0  LF  $23.78 


CONCRETE  SIDEWALK  0  LF  $15.17 


R/R  TRACK _  0  EA  $750.00 


STEAM  PITS _  0  EA  |  $1,450 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  Overhead  &  Profit 


Subtotal 


Estimating  Contingency 


Total  Probable  Construction  Cost 


Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


3.75% 


25.0% 


10.0% 


$0 


$0 


$0 


$0 


$0 


$12,041 


$452 


$0 


$0 


$0 


$0 


$0 


$30,553 


$452 


$31,005 


$7,751 


$38,756 


$3,876 


$42,631 


$60.04 
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CONSTRUCTION  COST  ESTIMATE 


Date  Prepared 

July  1995 


$50.72 


$43.27 


$34.93 


$32.60 


$0 

$0 


$0 


$64,822 


$0 


$0 


$18,536 


Project  Project  No. 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  PN-42166 

Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada _ 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No.  [Estimator 

Bldg  103-6  to  MH  C6-1  DLN 

Quantity  Labor 

Line  Item  No  f  Unit  Per 

_ Units  Meas.  Unit  Total 

(Aboveground  piping:  built-up  steam  &  condensate  lines  with  insulation  & 
8-inch/4-inch  j  0  I  LF  j  $68.84  |  $0 

6-inch/3-inch  |  o  LF  I  $58.38  I  W 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1 /2-inch  / 1  1 /2-inch 


SUPPORTS 


STEAM  VALVES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


COND  VALVES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1 /2-inch 


STEAM  TEES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


COND  TEES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1 /2-inch 


45  ELBOWS  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


$441.09 


$347.39 


Basis  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 


Material 


[Per  Unit]  To 

aluminum  jackets) 
$60.52  I 
$45.12 


$39.05 


$17.94 


$19.73 


$18.65 


$290.00 


_ $0_ 

$0 


$0 


$26,870 


$0 


$0 


$15,950 


$344.50 


$292.88 


$247.71 


$202.53 


$146.75 


$130.49 


$202.53 


$146.75 


$130.49 


$99.75 


$76.98 


|$371.13 


$310.38 


$220.08 


$215.69 


$190.90 


$141.04 


$123.30 


$251.53 


$188.80 


$165.14 


$139.10 


$112.94 


$2,282.20 


$1,448.76 


$1,189.34 


$929.92 


$727.35 


$727.23 


$929.92 


$727.35 


$727.23 


$182.27 


$139.58 


$0 


$0 


$0 


$3,720 


$727 


$1,454 


$0 


$0 


$0 


$547 


$1,535 


$0 


$0 


$0 


$1,510 


$191 


$0 


$0 


$0 


$0 


$0 


$1,391 


$113 


$162.91 


$105.76 


$65.92 


$62.14 


$49.85 


$47.23 


$39.37 


$84.92 


$58.35 


$52.23 


$41.87 


$37.58 


$0 

$0 


$0 


$91,692 


$0 


$0 


$34,486 


$0 


$0 


$0 


$4,530 


$874 


$1,715 


$0 


$0 


$0 


$846 


$2,382 


$0 


$0 


$0 


$1,945 


$241 


$0 


$0 


$164.40 


$119.21 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet 

17 

of 

27 

Project 

Project  No. 

Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution 

PN-42166 

Location 

Hawthorne  Army  Ammunition  Depot,  Nevad< 

3 

Code  A  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

Estimator 

Checked  By 

Bldg  103-6  to  MH  C6-1 

DLN 

BIH 

Quantity 

Labor 

Material 

Line  Item 

No. 

Unit 

Per 

Total 

Units 

Meas. 

Unit 

Total 

Per  Unit 

Total 

Cost 

5-inch/3-inch 

0 

EA 

$302.28 

$0 

$101.97 

$0 

$0 

4-inch/2-inch 

0 

EA 

$260.24 

$0 

$42.70 

$0 

$0 

3-inch/2-inch 

0 

EA 

$207.29 

$0 

$59.74 

$0 

$0 

2  i/2-inch/1  1/2-inch 

0 

EA 

$192.13 

$0 

$57.86 

$0 

$0 

8-inch/4-inch 


6-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1 /2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1/2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1 /2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


Miscellaneous  Fittings 


2-inch  DRIP  NIPPLE 


1  1/2-inch'Steam  Trap  Assembly 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


$60.50 


$59.62 


$59.46 


$59.46 


$58.87 


$58.26 


$58.10 


$0 

$0 

$0 

$0 

$61.82 

$0 

$0 

$0 

$53.37 

$0 

$0 

$357 

$49.08 

$294 

$651 

$0 

$47.13 

$0 

$0 

$0 

$42.29 

$0 

$0 

$0 

$38.00 

$0 

$0 

$0 

$0 

$0 

$41.15 


$27.65 


$27.65 


$25.80 


$24.15 


$24.15 


$406.00 


$219.00 


$219.00 


$208.50 


$147.50 


$147.50 


$168.12 


$84.50 


$140.00 


$7.30 


$0 


$1,009 


$0 


$140 


$7 


$1,000.50 


$1,550.00 


$2,025.00 


$16.50 


$0 

$0 

$0 

$0 

$0 

$0 

$1,314 

$1,480 

$209 

$234 

$0 

$0 

$148 

$172 

$0 

$0 

$0 

r  $0 

$6,003 

$7,012 

$0 

$0 

$2,025 

$2,165 

$17 

$24 
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Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July  1995 


Project  Project  No.  Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

Bldg  103-6  to  MH  C6-1  DLN 


Quantity  Labor  Material 

Line  Item  No  Unit  Per  I  I 

Units  Meas.  Unit  Total  Per  Unit  Total 


|Code  A  (no  design  competed) 


Checked  By 


BELOW-GRADE  PIPING:  STM 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch  / 1  1/2-inch 


1  1/2-inch  / 1  1 /4-inch 


TRENCH/BACKFILL 


DIRT  &  LAWN 


CONCRETE  ROAD 


CONCRETE  SIDEWALK 


R/R  TRACK 


STEAM  PITS 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  Overhead  &  Profit 


Subtotal 


Estimating  Contingency 


PIPE  IN  CONDUIT  &  CONDENSATE  PIPE  IN  CONDUIT 


$93.00 


$79.77 


$65.52 


$62.09 


$56.91 


$53.93 


$7.12 


$23.78 


$15.17 


$750.00 


$1,450 


$0 


$0 


$0 


$3,931 


$7,265 


$0 


$3,883 


$1,082 


$1,427 


$0 


$3,000 


$8,700 


$128,659 


$80.01 


$70.71 


$56.29 


$56.29 


$55.20 


$55.06 


$0.00 


$0.00 


$0.00 


$0.00 


$4,816.00 


10.0% 


$0 


$0 


$0 


$3,377 


$6,586 


$0 


$3,964 


$0 


$0 


$0 


$0 


$28,896 


$106,331 


$3,987 


Total  Probable  Construction  Cost 


[Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


$0 


$0 


$0 


$7,309 


$13,850 


$0 


$7,847 


$1,082 


$1,427 


$0 


$3,000 


$37,596 


$234,990 


$3,987 


$238,977 


$59,744 


$298,721 


$29,872 


$328,594 


$94.05 
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321 

LF 

$68.84 

$22,097 

$60.52 

$19,426 

$41,523 

0 

LF 

$58,38 

$0 

$45.12 

$0 

$0 

0 

LF 

$50.72 

$0 

$39.05 

$0 

$0 

0 

LF 

$43.27 

$0 

$17.94 

$0 

$0 

0 

LF 

$34.93 

$0 

$19.73 

$0 

$0 

0 

LF 

$32.60 

$0 

$18.65 

$0 

$0 

12 

EA 

$337.01 

$4,044 

$290.00 

$3,480 

$7,524 

CONSTRUCTION  COST  ESTIMATE 


project  Project  No. 

EClP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 

Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada _ 

Engineer-Architect  ' 

Keller  &  Gannon 

Drawing  No.  I  Estimator 

Bldg  103-6  to  MH  B2  | _ DL^j _ 

I  Quantity  |  Labor 

Line  Item  No  Unit  Per  I 

_ _  I  Units  Meas.  Unit _ Total 

(Aboveground  piping:  built-up  steam  &  condensate  lines  with  insulation  & 
8-inch/4-inch  I  321  |  LF  |  $68.84  |  $22.097 

6-inch/3-inch 


5-inch/2  1/2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1 /2-inch  / 1  1 /2-inch 


SUPPORTS 


STEAM  VALVES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


COND  VALVES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1 /2-inch 


STEAM  TEES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


COND  TEES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1 /2-inch 


45  ELBOWS  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


Date  Prepared  Sht 

July  1995 


Project  No.  Basis  for  Estimate 


Sheet 

of 

19 

27 

Code  A  (no  design  competed) 


Checked  By 


Material 


aluminum  jackets) 


$1,211 


$0 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet 

20 

of 

27 

I  Project 

Project  No. 

Basis  for  Estimate 

EClP  Modernize  Ordnance  Area  Steam  Distribution 

PN-42166 

Location 

Hawthorne  Army  Ammunition  Depot,  Nevad. 

3 

Code  A  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

Estimator 

Checked  By 

Bldg  103-6  to  MH  B2 

DLN 

BIH 

Quantity 

Labor 

Material 

Line  Item 

No. 

Unit 

Per 

Total 

Units 

Meas. 

Unit 

Total 

Per  Unit 

Total 

Cost 

5-inch/3-inch 

0 

$0 

$101.97 

$0 

$0 

4-inch/2-inch 

0 

EA 

$260.24 

$0 

n  $42.70 

$0 

$0 

3-inch/2-inch 

0 

EA 

$207.29 

$0 

$59.74 

$0 

$0 

2  1/2-inch/1  1/2-inch 

0 

EA 

$192.13 

$0 

$57.86 

$0 

$0 

90  ELBOW  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1 /2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1 /2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1 /2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1 /4-inch 


Miscellaneous  Fittings 


2-inch  DRIP  NIPPLE 


1  1/2-inch'Steam  Trap  Assembly 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


$441,09 


$347.39 


$276.75 


$260.24 


$3,529 

$199.51 

$1,596 

$5,125 

$0 

$132.71 

$0 

$0 

$0 

$53.05 

$0 

$0 

$0 

$38.80 

$0 

$0 

$0 

$61.14 

$0 

$0 

$0 

$59.26 

$0 

$0 

$60.50 


$59.62 


$59.46 


$58.87 


$58.26 


$58.10 


$41.15 


$27.65 


$27.65 


$25.80 


$24,15 


$24.15 


$21.50 


$168.12 


$84.50 


$7.30 


$7.30 


$61.82 


$53.37 


$49.08 


$47.13 


$42.29 


$38.00 


$124 

$245 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$406.00 


$219.00 


$219.00 


$208.50 


$147.50 


$147.50 


$33.00 


$1,000.50 


$1,550.00 


$16.50 


$16.50 


$812 

$894 

$0 

$0 

$0 

$0 

$0 

$0 

$148 

$172 

$148 

$172 

$0 

$0 

$0 

$0 

$33 

$55 

$1,001 

$1,169 

$0 

$0 

$17 

$24 

$17 

$24 
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Date  Prepared  Sheet 

CONSTRUCTION  COST  ESTIMATE  July  1995  21 

Project  No.  Basis  for  Estimate 

EClP  Modernize  Ordnance  Area  Steam  Distribution  PN-42166 

Location 

_ Hawthorne  Army  Ammunition  Depot.  Nevada _ code  a  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No.  ^  |  Estimator 

Bldg  103-6  to  MH  B2  DLN 


Quantity  Labor  Material 

Line  Item  No  Unit  Per 

Units  Meas.  Unit  Total  Per  Unit  Total 


BELOW-GRADE  PIPING:  STM  PIPE  IN  CONDUIT  &  CONDENSATE  PIPE  IN  CONDUIT 


I  Checked  By 


$7.12 


$23.78 


$15.17 


$750.00 


$1,450 


$0 


$1,902 


$303 


$750 


$1,450 


$50,549 


TRENCH/BACKFILL 


DIRT  &  LAWN 


CONCRETE  ROAD 


CONCRETE  SIDEWALK 


R/R  TRACK 


STEAM  PITS 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  Overhead  &  Profit 


Subtotal 


Estimating  Contingency 


Total  Probable  Construction  Cost 


[Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


$0.00 


$0.00 


$0.00 


$0.00 


$4,816 


3.75% 


25.0% 


10.0% 


$0 


$0 


$0 


$0 


$4,816 


$47,012 


$1,763 


8-inch/4-inch 

120 

LF 

$93.00 

$11,160 

$80.01 

$9,601 

$20,761 

6-inch/3-inch 

0 

LF 

$79.77 

$0 

$70.71 

$0 

$0 

5-inch/2  1 /2-inch 

0 

LF 

$65.52 

$0 

$56.29 

$0 

$0 

4-inch/  2-inch 

0 

LF 

$62.09 

$0 

$56.29 

$0 

$0 

3-inch/1  1 /2-inch 

0 

LF 

$56.91 

$0 

$55.20 

$0 

$0 

2  1 /2-inch  / 1  1 /2-inch 

0 

LF 

$53.93 

$0 

$55.06 

$0 

$0 

$0 


$1,902 


$303 


$750 


$6,266 


$97,561 


$1,763 


$99,324 


$24,831 


$124,155 


$12,416 


$136,571 

$154.84 
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CONSTRUCTION  COST  ESTIMATE 


Project  Project  No. 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  PN-42166 

Location 

_ Hawthorne  Army  Ammunition  Plant,  Nevada _ 

Engineer-Architect 

Keller  &  Gannon 


Date  Prepared 

July  1995 


Project  No.  Basis  for  Estimate 


Drawing  No. 


MH  B8  to  MH  B9-1 


Line  Item 


Estimator 

Quantity 
No.  Unit 
Units  Meas. 


Code  A  (no  design  competed) 


I  Checked  By 


DLN 

Labor 

Per 

Unit 


Material 


8-inch/4-inch _ 

6-inch/3-inch _ 

5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1/2 -inch  / 1  1 /2-inch 


SUPPORTS 


STEAM  VALVES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


COND  VALVES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1 /2-inch 


STEAM  TEES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


COND  TEES 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


1  1 /2-inch 


45  ELBOWS  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


$68.84 

$58.38 


$50.72 


$43.27 


$34.93 


$32.60 


$0 

$60.52 

$0 

$0 

$0 

$45.12 

$0 

$0 

$0 

$39.05 

$0 

$0 

$10,818 

$17.94 

$4,484 

$15,302 

$0 

$19.73 

$0 

$0 

$0 

$18.65 

$0 

$0 

$2,359 

$290.00 

$2,030 

$4,389 

$344.50 


$292.88 


$247.71 


$202.53 


$146.75 


$130.49 


$202.53 


$146.75 


$130.49 


$99.75 


$76.98 


|$371.13 


$310.38 


$220.08 


$215.69 


$190.90 


I  $141.04 


$123.30 


$251.53 


$188.80 


$165.14 


$139.10 


$112.94 


$441.09 


$347.39 


$164.40 


$119.21 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet 

23 

of 

27 

I  Project 

Project  No. 

Basis  for  Estimate 

EClP  Modernize  Ordnance  Area  Steam  Distribution 

PN-42166 

Location 

Hawthorne  Army  Ammunition  Plant,  Nevada 

Code  A  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

Estimator 

Checked  By 

MH  B8  to  MH  B9-1 

DLN 

BIH 

Quantity 

Labor 

Material 

Line  Item 

No. 

Unit 

Per 

Total 

Units 

Meas. 

Unit 

Total 

Per  Unit 

Total 

Cost 

5-inch/3-inch 

0 

$0 

$101.97 

$0 

$0 

4-inch/2-inch 

2 

$520 

$42.70 

$85 

$606 

3-inch/2-inch 

0 

EA 

$207.29 

$0 

$59.74 

$0 

$0 

2  1/2-inch/1  1 /2-inch 

0 

EA 

$192.13 

$0 

$57.86 

$0 

$0 

90  ELBOW  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1/2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1/2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1 /4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1 /4-inch 


Miscellaneous  Fittings 


2-inch  DRIP  NIPPLE 


1  1/2-inch'Steam  Trap  Assembly 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


$276.75 


$260.24 


$207.29 


$0 

$199.51 

$0 

$0 

$0 

$132.71 

$0 

$0 

$0 

$53.05 

$0 

$0 

$1,041 

$38.80 

$155 

$1,196 

$0 

$61.14 

$0 

$0 

$0 

$59.26 

$0 

$0 

$61.82 


$53.37 


$49.08 


$47.13 


$42.29 


$38.00 


$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$41.15 


$27.65 


$27.65 


$25.80 


$24.15 


$24.15 


$0 

$406.00 

$0 

$0 

$0 

$219.00 

$0 

$0 

$0 

$219.00 

$0 

$0 

$26 

$208.50 

$209 

$234 

$0 

$147.50 

$0 

$0 

$0 

$147.50 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$21.50 


$168.12 


$84.50 


$7.30 


$7.30 


$33.00 


$1,000.50 


$1,550.00 


$16.50 


$16.50 


$33 


$1,001 


$0 


$0 


$0 


$55 


$1,169 


$0 


$0 


$0 
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Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July  1995 


Project  Project  No.  Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 

Location 

Hswthorn©  Army  Ammunition  Pl3nt,  Novsds  code  a  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon _ 


Drawing  No.  Estimator 

_ MH  B8  to  MH  B9-1  DLN 


Quantity  Labor  Material 

Line  Item  No.  Unit  Per  j  I 

Units  Meas.  Unit  Total  Per  Unit  Total 


BELOW-GRADE  PIPING:  STM  PIPE  IN  CONDUIT  &  CONDENSATE  PIPE  IN  CONDUIT 


I  Checked  By 


8-inch/4-inch 

0 

LF 

$93.00 

$0 

$80.01 

$0 

$0 

6-inch/3-inch 

0 

LF 

$79.77 

$0 

$70.71 

$0 

$0 

5-inch/2  1 /2-inch 

0 

LF 

$65.52 

$0 

$56.29 

$0 

$0 

4-inch/  2-inch 

30 

LF 

$62.09 

$1,863 

$56.29 

$1,689 

$3,551 

3-inch/1  1 /2-inch 

0 

LF 

$56.91 

$0 

$55.20 

$0 

$0 

2  1 /2-inch  / 1  1 /2-inch 

0 

LF 

$53.93 

$0 

$55.06 

$0 

$0 

$0.00 


$0.00 


$0.00 


$0.00 


$1,450  $4,816.00 


$19,922 


TRENCH/BACKFILL 


DIRT  &  LAWN _ I  0  I  LF  I  $7.12 


CONCRETE  ROAD _  30  LF  |  $23.78 


CONCRETE  SIDEWALK  0  I  LF  I  $15.17 


R/R  TRACK _  0  |  EA  |  $750.00 


STEAM  PITS _  1  I  EA  I  $1,450 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  Overhead  &  Profit 


Subtotal 


Estimating  Contingency 


Total  Probable  Construction  Cost 


[Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


3.75% 


25.0% 


10.0% 


$0 


$0 


$0 


$0 


$4,816 


$15,795 


$592 


$0 


$713 


$0 


$0 


$6,266 


$35,717 


$592 


$36,309 


$9,077 


$45,387 


$4,539 


$49,925 


$89.15 
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Date  Prepared 

July  1 


Estimator 

DLN 


Quantity  Labor 

No.  Unit  Per 

Units  Meas.  Unit  Total 

&  condensate  lines  with  insulation  & 


$68.84 

$64,77 


$50.72 


$43.27 


$34.93 


$32.60 


$337.01 


$41,510 

$41,581 


$0 


$0 


$0 


$0 


$16,176 


CONSTRUCTION  COST  ESTIMATE 


Project  Project  No. 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location  Hawthome  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No, 

MH  B2  to  MH  B8 


Line  Item 

(Aboveground  piping:  built-up  steam 

8-inch/4-inch  _ 

8-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1 /2-inch  / 1  1 /2-inch 


SUPPORTS 


STEAM  VALVES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1 /2-inch 


COND  VALVES 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


1  1 /2-inch 


STEAM  TEES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


COND  TEES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1 /2-inch 


45  ELBOWS  (COMMON) 


8-inch/4-inch 


8-inch/3-inch 


Basis  for  Estimate 


I  Code  A  (no  design  competed) 


Checked  By 

_ BIH 

_ Material _ 

Per  Unit  Total 
aluminum  jackets) 

I  $60.52  I  $36,492 


$56.31 


$39.05 


$17.94 


$19.73 


$18.65 


$290.00 


$36,150 


$0 


$0 


$0 


$0 


$13,920 


$344.50 


$292.88 


$247.71 


$202.53 


$146.75 


$130.49 


EA  I  $202.53 


EA  $146.75 


EA  $130.49 


EA  $99.75 


EA  I  $76.98 


$371.13 


$310.38 


$220.08 


$215.69 


I  $190.90 


$141.04 


$123.30 


$4,825 


$0 


$0 


$0 


$0 


$0 


$0 


$2,282.20 


$1,448.76 


$1,189.34 


$929.92 


$727.35 


$727.23 


$929.92 


$727.35 


$727.23 


$182.27 


$139.58 


$162.91 


$105.76 


$65.92 


$62.14 


$49.85 


$47.23 


$39.37 


$4,564 


$2,898 


$2,379 


$0 


$3,637 


$0 


$1,860 


$1,455 


$1,454 


$0 


$698 


$2,118 


$0 


$0 


$0 


$0 


$0 


$0 


EA  I  $251.53 


EA  $188.80 


EA  $165.14 


$1,761 


$1,133 


$0 


$0 


$0 


EA  I  $441.09 


EA  $392.41 


$1,764 


$1,177 


$84.92 


$58.35 


$52.23 


$41.87 


$37.58 


$164.40 


$150.88 


$78,002 


$77,731 


$0 


$0 


$0 


$0 


$30,096 


$5,253 


$3,483 


$2,874 


$0 


$4,371 


$0 


$2,265 


$1,748 


$1,715 


$0 


$1,083 


$6,942 


$0 


$0 


$0 


$0 


$0 


$0 


$2,355 


$1,483 


$0 


$0 


$0 


$2,422 


$1,630 


F:\PROJ\1640320\ENGR\AGORD.XLS  Estimate  mh  b2  -  b8 
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Date  Prepared 

July  1 


CONSTRUCTION  COST  ESTIMATE 


Project  Project  No. 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location  Hawthome  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

MH  B2  to  MH  B8 


[Estimator 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1/2-inch 


90  ELBOW  (COMMON) 


8-inch/4-inch 


8-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1/2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1/2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


Miscellaneous  Fittings 


2-inch  DRIP  NIPPLE 


1  1/2-inch'Steam  Trap  Assembly 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


Quantity 


Unit 

Meas. 


DLN 


Labor 


Per 

Unit 


$302.28 


$207.29 


$192.13 


EA  I  $441.09 


EA  $392.41 


EA  $276.75 


$207.29 


$192.13 


EA  I  $103.65 


EA  $86.54 


$60.50 


$59.62 


$59.46 


$58.87 


$58.26 


$58.10 


$41.15 


$27.65 


$27.65 


$25.80 


$24.15 


$24.15 


EA  I  $21.50 


EA  $168.12 


EA  $84.50 


EA  $7.30 


EA  $7.30 


Basis  for  Estimate 


Code  A  (no  design  competed) 


■Checked  By 


Material 


$5,293 


$4,709 


$0 


$0 


$0 


$0 


$829 


$6,923 


Per  Unit 


$101.97 


$42.70 


$59.74 


$57.86 


$199.51 


$182.04 


$53.05 


$38.80 


$61.14 


$59.26 


$31.32 


$23.63 


$61.82 


$53.37 


$49.08 


$47.13 


$42.29 


$38.00 


$33.00 


$1,000.50 


$1,550.00 


$16.50 


$16.50 


$2,394 


$2,185 


$0 


$0 


$0 


$0 


$251 


$1,890 


$7,687 


$6,893 


$0 


$0 


$0 


$0 


$1,080 


$8,813 


$309 

$612 

$160 

$339 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$406.00 

$2,030 

$2,236 

$219.00 

$657 

$740 

$219.00 

$876 

$987 

$208.50 

$417 

$469 

$147.50 

$443 

$515 

$147.50 

$0 

$0 

$0 

$0 

$0 

$0 

F;\PROJ\1640320\ENGR\AGORD.XLS  Estimate  mh  b2  -  bS 
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CONSTRUCTION  COST  ESTIMATE 


Date  Prepared 

July  1995 


Project 

EClP  Modernize  Ordnance  Area  Steam  Distribution 


Location  Hawthome  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

MH  B2  to  MH  B8  DLN 


Quantity 


No.  Unit  Per 

Units  Meas.  Unit 


Sheet 

of 

27 

27 

Basis  for  Estimate 


Code  A  (no  design  competed) 


I  Checked  By 


Material 


BELOW-GRADE  PIPING:  STM  PIPE  IN  CONDUIT  &  CONDENSATE  PIPE  IN  CONDUIT 


8-inch/4-inch 

20 

LF 

$93.00 

$1,860 

$80.01 

$1,600 

$3,460 

8-inch/3-inch 

60 

LF 

$79.77 

$4,786 

$70.71 

$4,243 

$9,029 

5-inch/2  1/2-inch 

0 

LF 

$65.52 

$0 

$56.29 

$0 

$0 

4-inch/  2-inch 

0 

LF 

$62.09 

$0 

$56.29 

$0 

$0 

3-inch/1  1 /2-inch 

0 

LF 

$56.91 

$0 

$55.20 

$0 

$0 

2  1 /2-inch /I  1 /2-inch 

0 

LF 

$53.93 

$0 

$55.06 

$0 

$0 

TRENCH/BACKFILL 


DIRT  &  LAWN 


CONCRETE  ROAD 


CONCRETE  SIDEWALK 


R/R  TRACK 


STEAM  PITS 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  Overhead  &  Profit 


Subtotal 


Estimating  Contingency 


Total  Probable  Construction  Cost 


$7.12 


$23.78 


$15.17 


$750.00 


$1,450 


$0 


$1,902 


$0 


$0 


$5,800 


$0.00 


$0.00 


$0.00 


$0.00 


$4,816.00 


$0 


$0 


$0 


$0 


$19,264 


$146,628 


$5,499 


[Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


$0 


$1,902 


$0 


$0 


$25,064 


$293,661 


$5,499 


$299,160 


$74,790 


$373,949 


37394.95 


$411,344 


$155.22 
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CONSTRUCTION  COST  ESTIMATE 


Date  Prepared 

July  1995 


Project 


I  Project  No. 


Basis  for  Estimate 


ECIP  Modernize  Ordnance  Area  Steam  Distribution  PN-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

MH  AS  to  MHA11 


Estimator 


{Code  A  (no  design  competed) 


[Checked  By 


Quantity 


Material 


Line  Item 


(Aboveground  piping:  built-up  steam  &  condensate  lines  with  insulation  &  aluminum  jackets) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1 /2-inch  / 1  1 /2-inch 


SUPPORTS 


STEAM  VALVES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1 /2-inch 


COND  VALVES 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


1  1/2-inch 


STEAM  TEES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1 /2-inch 


2-inch 


COND  TEES 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


1  1/2-inch 


45  ELBOWS  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


$68.84 


$58.38 


$50.72 


$43.27 


$34.93 


$32.60 


$337.01 


$344.50 


$292.88 


$247.71 


$202.53 


$146.75 


$130.49 


$202.53 


$146.75 


$130.49 


$99.75 


$76.98 


$371.13 


$310.38 


$220.08 


$215.69 


$190.90 


$141.04 


$123.30 


$251.53 


$188.80 


$165.14 


$139.10 


$112.94 


$121,776 


$0 


$0 


$0 


$0 


$0 


$18,674 


$1,722 


$293 


$0 


$203 


$147 


$0 


$1,013 


$147 


$0 


$100 


$154 


$3,71 1 


$0 


$3,270 


$0 


$0 


$0 


$0 


$60.52 


$45.12 


$39.05 


$17.94 


$19.73 


$18.65 


$290.00 


$2,282.20 


$1,448.76 


$1,189.34 


$929.92 


$727.35 


$727.23 


$929.92 


$727.35 


$727.23 


$182.27 


$139.58 


$162.91 


$105.76 


$65.92 


$62.14 


$49.85 


$47.23 


$39.37 


$84.92 


$58.35 


$52.23 


$41.87 


$37.58 


$107,055 


$0 


$0 


$0 


$0 


$0 


$16,069 


$11,411 


$1,449 


$0 


$930 


$727 


$0 


$4,650 


$727 


$0 


$182 


$279 


$1,629 


$0 


$1,104 


$0 


$0 


$0 


$0 


$228,831 


$0 


$0 


$0 


$0 


$0 


$34,744 


$13,134 


$1,742 


$0 


$1,132 


$874 


$0 


$5,662 


$874 


$0 


$282 


$433 


$5,340 


$0 


$0 


$0 


$0 


$0 


$0 


$4,374 


$0 


$0 


$0 


$0 


F:\PROJM640320\ENGR\C-ORD  XLS  Estimate^»IHA5-A1 1 


G-28 


Date  Prepared 

July 


CONSTRUCTION  COST  ESTIMATE 


Project  Project  No. 

EClP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 

Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada _ 

Engineer-Architect  ~  ' 

Keller  &  Gannon 


Drawing  No.  Estimator 

MH  AS  to  MH  A1 1  DLN 


Quantity 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1/2-inch 


90  ELBOW  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1 /2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1/2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1 /2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


Miscellaneous  Fittings 


2-inch  DRIP  NIPPLE 


1  1/2-inch'Steam  Trap  Assembly 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


Labor 


Per 

Lfnit 


$302.28 


$260.24 


$207.29 


$192.13 


$441.09 


$347.39 


$10,586 


$347 


$0 


$520 


$415 


$0 


1995 


Basis  for  Estimate 

Code  A  (no  design  competed) 


Checked  By 

BIH 


Material 


I  Per  Unit 


$101.97 


$42.70 


$59.74 


$57.86 


$199.51 


$132.71 


$53.05 


$38.80 


$61.14 


$59.26 


$4,788 


$133 


$0 


$78 


$122 


$0 


$15,374 


$480 


$0 


$598 


$537 


$0 


$60.50 


$59.62 


$59.46 


$58.87 


$58.26 


$58.10 


$242 

$61.82 

$247 

$489 

$0 

$53.37 

$0 

$0 

$0 

$49.08 

$0 

$0 

$0 

$47.13 

$0 

$0 

$0 

$42.29 

$0 

$0 

$0 

$38.00 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$41.15 


$27.65 


$27.65 


$25.80 


$24.15 


$24.15 


EA 

$21.50 

$151 

$33.00 

$231 

$382 

EA 

$168.12 

$1,177 

$1,000.50 

$7,004 

$8,180 

EA 

$84.50 

$0 

$1,550.00 

$0 

$0 

EA 

$7.30 

$7 

$16.50 

$17 

$24 

EA 

$7.30 

$7 

$16.50 

$17 

$24 

F:\PROJ\1640320\ENGR\C-ORD,XLS  Estimate-MHA5-A1 1 


G-29 


Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July  1995 


Project  Project  No.  Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 

Location 

Hswthorns  Army  Arnrnunition  Dspot,  Nsv3d3 _ code  a  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon _ 


Drawing  No.  Estimator 

_ MH  AStoMH  A11  DLN 


Quantity  Labor 

Line  Item  No.  Unit  Per  I  | 

Units  Meas.  Unit  Total  Per  Unit  Total 


(BELOW-GRADE  PIPING:  STM  PIPE  IN  CONDUIT  &  COND  PIPE  IN  CONDUIT) 


I  Checked  By 


Material 


$93.00 


$79.77 


$65.52 


$62.09 


$56.91 


$53.93 


$8,370 


$0 


$0 


$0 


$0 


$0 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1/2-inch 


2  1 /2-inch  / 1  1 /2-inch 


TRENCH/BACKFILL 


DIR-LAWN 


CONC-ROAD 


CONC-SIDEWALK 


RR  TRACKS 


STEAM  PITS 


Subtotal 


Nevada  Sales  Tax _  1 3.75% 


Subtotal 


Contractor  Overhead  &  Profit  1 25.0% 


Subtotal 


Estimating  Contingency  110.0% 


Total  Probable  Construction  Cost 


lAverage  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


$80.01  I  $7,201  I  $15,571 


$70.71  $0  $0 


$56.29  $0  $0 


$56.29  $0  $0 


$55.20  $0  $0 


$55.06  I  $0  $0 


$7 


$24 


$15.17 


$750.00 


$1,450 


$285 


$1,189 


$0 


$1,500 


$7,250 


$188,120 


$0.00 


$0.00 


$0.00 


$0.00 


$4,816 


$0 


$0 


$0 


$0 


$24,080 


$191,570 


$7,184 


$285 


$1,189 


$0 


$1,500 


$31,330 


$379,690 


$7,184 


$386,874 


$96,718 


$483,592 


$48,359 


$531,951 


$150.35 


F:\PROJM640320\ENGR\C-ORD.XLS  Eslimate-MHA5-A1 1 


G-30 


Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July  l 


Project  Project  No. 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

Bldg  103-6  to  MH  C3  DLN 


Quantity  Labor 

Line  Item  No  |~Unit  Per 

_ _ Units  Meas.  Unit _ Total  F 

(Aboveground  piping:  built-up  steam  &  condensate  lines  with  insulation  &  c 


Basis  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 


Material 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch  / 1  1 /2-inch 


SUPPORTS 


STEAM  VALVES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


COND  VALVES 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


1  1/2-inch 


STEAM  TEES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


COND  TEES 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


1  1 /2-inch 


45  ELBOWS  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


$68.84 


$58.38 


$50.72 


$43.27 


$34.93 


$32.60 


$337.01 


$344.50 


$292.88 


$247.71 


$202.53 


$146.75 


$130.49 


$202.53 


$146.75 


$130.49 


$99.75 


$76.98 


$371.13 


$310.38 


$220.08 


I  $215.69 


$190.90 


$141.04 


$123.30 


$251.53 


$188.80 


$165.14 


$139.10 


$112.94 


$441.09 


$347.39 


$0 


$0 


$0 


$27,132 


$0 


$0 


$9,297 


aluminum  jackets) 

I  $60.52  I  ^ 


$45.12 


$39.05 


$17.94  I  $11,247 


$19.73 


$18.65 


$290.00 


$0 


$0 


$8,001 


$0 


$0 


$0 


$38,378 


$0 


$0 


$17,298 


$2,282.20 


$1,448,76 


$1,189.34 


$929.92 


$727.35 


$727.23 


$929.92 


$727.35 


$727.23 


$182.27 


$139.58 


|$162.91 


$105.76 


$65.92 


$62.14 


$49.85 


$47.23 


$39.37 


$84.92 


$58.35 


$52.23 


$41.87 


$37.58 


$164.40 


$119.21 


$0 


$0 


$0 


$1,860 


$0 


$0 


$0 


$0 


$0 


$2,265 


$0 


$0 


F:\PROJ\1640320\ENGR\C-ORDXLS  Estimate-103.6-MHC3 


G-31 


CONSTRUCTION  COST  ESTIMATE 


Project 

ECIP  Modernize  Ordnance  Area  Steam  Distribution 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 

Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

Bldg  103-6  to  MH  C3  DLN 


Date  Prepared 

July  1995 


Basis  for  Estimate 


I  Code  A  (no  design  competed) 


I  Checked  By 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1/2-inch 


90  ELBOW  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1/2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1/2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1 /2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


Miscellaneous  Fittings 


2-inch  DRIP  NIPPLE 


1  1/2-inch’Steam  Trap  Assembly 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


Quantity 


Labor 


Per 

Lfnit 


$302.28 


$260.24 


$207.29 


$192.13 


Material 


$276.75 


$260.24 


$207.29 


$192.13 


$60.50 


$59.62 


$59.46 


$59.46 


$58.87 


$58.26 


$58.10 


$41.15 


$27.65 


$27.65 


$25,80 


$24.15 


$24.15 


$168.12 


$84.50 


$140.00 


$7.30 


$0 


$0 


$0 


$2,082 


$0 


$0 


I  Per  Unit 


$101.97 


$42.70 


$59.74 


$57.86 


$199.51 


$132.71 


$53.05 


$38.80 


$61.14 


$59.26 


$61.82 


$53.37 


$49.08 


$47.13 


$42.29 


$38.00 


$0 

$0 

$0 

$0 

$0 

$0 

$98 

$217 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0  1 

$0 

$0 

$0 

$406.00 

$0 

$0 

$0 

$219.00 

$0 

$0 

$55 

$219.00 

$438 

$493 

$0 

$208,50 

$0 

$0 

$0 

$147.50 

$0 

$0 

$0 

$147.50 

$0 

$0 

$0 

$0 

$0 

$1,000.50 


$1,550.00 


$2,025.00 


$16.50 


$0 


$2,001 


$0 


$2,025 


$17 


$0 


$2,337 


$0 


$2,165 


$24 
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Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July  1995 


Project  Project  No.  Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

Bldg  103-6  to  MH  C3  DLN 


Quantity _ Labor _ I _ Material _ 

Line  Item  No.  Unit  Per  I  I 

Units  Meas.  Unit  Total  Per  Unit  Total 


|Code  A  (no  design  competed) 


Checked  By 


BELOW-GRADE  PIPING:  STM 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1 /2-inch  / 1  1 /2-inch 


1  1 /2-inch  / 1  1 /4-inch 


TRENCH/BACKFILL 


DIRT  &  LAWN 


CONCRETE  ROAD 


CONCRETE  SIDEWALK 


R/R  TRACK 


STEAM  PITS 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  Overhead  &  Profit 


Subtotal 


Estimating  Contingency 


PIPE  IN  CONDUIT  &  COND  PIPE  IN  CONDUIT 


$93.00 


$79.77 


$65.52 


$62.09 


$56.91 


$53.93 


$7.12 


$23.78 


$15.17 


$750.00 


$1,450 


$0 


$0 


$0 


$4,586 


$0 


$0 


$71 


$1,427 


$0 


$3,000 


$80.01 


$70.71 


$56.29 


$56.29 


$55.20 


$8,700  I  $4,816.00 


$59,286 


$0 


$0 


$0 


$3,940 


$0 


$0 


$0 


$0 


$0 


$0 


$28,896 


$60,165 


$2,256 


10.0% 


Total  Probable  Construction  Cost 


Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


$0 


$0 


$0 


$8,527 


$0 


$0 


$71 


$1,427 


$0 


$3,000 


$37,596 


$119,451 


$2,256 


$121,708 


$30,427 


$152,135 


$15,213 


$167,348 


$120.05 
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Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July 


Project  Project  No. 

EClP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

MH  D2  to  MH  D4  DLN 


1995 


Basis  for  Estimate 


[Code  A  (no  design  competed) 


I  Checked  By 


Line  Item 


Quantity 


No.  Unit 
Units  Meas. 


Material 


(Aboveground  piping:  built-up  steam  &  condensate  lines  with  insulation  &  aluminum  jackets) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/  2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch  / 1  1 /2-inch 


SUPPORTS 


STEAM  VALVES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1 /2-inch 


COND  VALVES 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


1  1 /2-inch 


STEAM  TEES 


8-inch 


6-inch 


5-inch 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


COND  TEES 


4-inch 


3-inch 


2  1/2-inch 


2-inch 


1  1/2-inch 


45  ELBOWS  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


$68.84 


$58.38 


$50.72 


$43.27 


$34.93 


$32.60 


$0 


$10,508 


$0 


$0 


$0 


$0 


$2,431 


$60.52 


$45.12 


$39.05 


$17.94 


$19.73 


$18.65 


$290.00 


$0 


$8,121 


$0 


$0 


$0 


$0 


$2,092 


$0 


$18,629 


$0 


$0 


$0 


$0 


$4,523 


$344.50 


$292.88 


$247.71 


$202.53 


$146.75 


$130.49 


$202.53 


$146.75 


$130.49 


$99.75 


$76.98 


$371.13 


$310.38 


$220.08 


$215.69 


$190.90 


I  $141.04 


$123.30 


$2,282.20 


$1,448.76 


$1,189.34 


$929.92 


$727.35 


$727.23 


$929.92 


$727.35 


$727.23 


$182.27 


$139.58 


$2,282 


$2,898 


$0 


$0 


$0 


$0 


$0 


$1,455 


$0 


$0 


$1,117 


$2,627 


$3,483 


$0 


$0 


$0 


$0 


$0 


$1,748 


$0 


$0 


$1,732 


$165.14 


$139.10 


$112.94 


$441.09 


$347.39 


|$162.91 


$105.76 


$65.92 


$62.14 


$49.85 


$47.23 


$39.37 


$84.92 


$58.35 


$52.23 


$41.87 


$37.58 


$164.40 


$119.21 


$0 


$1,248 


$0 


$0 


$0 


$377 


$0 


CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet 

8 

of 

9 

I  Project 

Project  No. 

Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution 

PN^2166 

Location 

Hawthorne  Army  Ammunition  Depoi 

t,  Nevad< 

3 

Code  A  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon 

Drawing  No. 

Estimator 

Checked  By 

MH  D2  to  MH  D4 

DUi 

BIH 

Quantity 

Labor 

Material 

Line  Item 

No. 

Unit 

Per 

Total 

Units 

Meas. 

Unit 

Total 

Per  Unit 

Total 

Cost 

5-inch/3-inch 

0 

EA 

$302.28 

$0 

$101.97 

$0 

$0 

4-inch/2-inch 

0 

EA 

$260.24 

$0 

$42.70 

$0 

$0 

3-inch/2-inch 

0 

EA 

$207.29 

$0 

$59.74 

$0 

$0 

2  1/2-inch/1  1/2-inch 

0 

EA 

$192.13 

$0 

$57.86 

$0 

$0 

90  ELBOW  (COMMON) 


8-inch/4-inch 


6-inch/3-inch 


5-inch/3-inch 


4-inch/2-inch 


3-inch/2-inch 


2  1/2-inch/1  1/2-inch 


ELBOWS  (SINGLE-COND) 


2-inch 


1  1/2-inch 


ANCHORS 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1/2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1/4-inch 


GUIDES 


8-inch/4-inch 


6-inch/3-inch 


5-inch/2  1 /2-inch 


4-inch/2-inch 


3-inch/1  1 /2-inch 


2  1/2-inch/1  1 /2-inch 


2-inch/1  1 /4-inch 


1  1/2-inch/1  1 /4-inch 


Miscellaneous  Fittings 


2-inch  DRIP  NIPPLE 


1  1/2-inch'Steam  Trap  Assembly 


4-inch  'PRV 


STM  GAGE 


PRESSURE  GAGE 


$441.09 


$347.39 


$276.75 


$260.24 


$207.29 


$192.13 


$0 


$2,779 


$0 


$0 


$0 


$0 


$199.51 


$132.71 


$53.05 


$38.80 


$61.14 


$59.26 


$0 


$1,062 


$0 


$0 


$0 


$0 


$0 


$3,841 


$0 


$0 


$0 


$0 


$60.50 


$59.62 


$59.46 


$58.87 


$58.26 


$58.10 


$61.82 


$53.37 


$49.08 


$47.13 


$42.29 


$38.00 


$0 

$0 

$107 

$226 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$41.15 


$27.65 


$27.65 


$25.80 


$24.15 


$24.15 


$406.00 

$0 

$0 

$219.00 

$657 

$740 

$219.00 

$0 

$0 

$208.50 

$0 

$0 

$147.50 

$0 

$0 

$147.50 

$0 

$0 

$0 

$0 

$0 

$0 

$21.50 


$168.12 


$84.50 


$7.30 


$7.30 


$33.00 


$1,000.50 


$1,550.00 


$16.50 


$16.50 


$99 


$3,002 


$0 


$0 


$0 


$164 


$3,506 


$0 


$0 


$0 
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Date  Prepared 

CONSTRUCTION  COST  ESTIMATE  July  1995 


Project  Project  No.  Basis  for  Estimate 

ECIP  Modernize  Ordnance  Area  Steam  Distribution  pn-42166 

Location 

Hswthorn©  Arrny  Arnrnunition  Dopot,  N©v3d3  code  a  (no  design  competed) 

Engineer-Architect 

Keller  &  Gannon _ 


Drawing  No.  Estimator 

_ MHD2  to  MH  D4  DLN 


Quantity _ Labor _ I _ Material _ 

Line  Item  No.  Unit  Per  I  I 

Units  Meas.  Unit  Total  Per  Unit  Total 


I  Checked  By 


BELOW-GRADE  PIPING:  STM  &  COND  PIPE  IN  CONDUIT 

8-inch/4-inch 

0 

LF 

$93.00 

6-inch/3-inch 

488 

LF 

$79.77 

5-inch/2  1 /2-inch 

0 

LF 

$65.52 

4-inch/  2-inch 

0 

LF 

$62.09 

3-inch/1  1 /2-inch 

0 

LF 

$56.91 

2  1 /2-inch  / 1  1 /2-inch 

0 

LF 

$53.93 

$0 


$38,928 


$0 


$0 


$0 


$0 


$80.01 


$70.71 


$56.29 


$56.29 


$55.20 


$55.06 


$0 


$34,506 


$0 


$0 


$0 


$0 


$0 


$73,434 


$0 


$0 


$0 


$0 


$7.12 


$23.78 


$15.17 


$750.00 


$1,450 


$3,261 


$713 


$0 


$750 


$2,900  I  $4,816.00 


$68,433 


TRENCH/BACKFILL 


DIR-LAWN 


CONC-ROAD 


CONC-SIDEW 


R/R  TRACK 


STEAM  PITS 


Subtotal 


Nevada  Sales  Tax 


Subtotal 


Contractor  Overhead  &  Profit 


Subtotal 


Estimating  Contingency  1 10.0% 


Total  Probable  Construction  Cost 


Average  Cost  per  Linear  Foot  Including  Steam  and  Condensate  Piping  &  Fittings 


$0.00 


$0.00 


$0.00 


$0.00 


$0 


$0 


$0 


$0 


$9,632 


$68,113 


$2,554 


$3,261 


$713 


$0 


$750 


$12,532 


$136,546 


$2,554 


$139,100 


$34,775 


$173,875 


17387.52 


$191,263 


$143.16 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

HHHI 

Project 

ECIP  Modernize  Steam  Distribution  Systems 

Project  No. 

Basis  for  Estimate 

Code  A  (no  design  competed) 

Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 

Engineer-Architect 

Keller  &  Gannon 

urawing  no. 

Ordnance  &  Industrial  Areas  Fitting  Costs 

Estimator 

DLN 

Checked  By 

BIH 

Line  Item 

1  Quantity 

{  Labor 

Total 

Cost 

No. 

Units 

Unit 

Meas 

Per 

Unit 

Total 

Per 

Unit 

Total 

Valves  (Valves  in  steam  and  condensate  service  must  be  v/elded  and  shall  be  gate  valves. 

For  sizes  up  to  2-1/2-inches  must  be  rising  stem.  3-inches  and  larger  shall  be  OS&Y) 

r  Gate  Valve  (Steam  or  Condensate  Usage) 

1 

EA 

$31.51 

$31.51 

$65.00 

$65.00 

$97 

Insulation;  1-inch,  2-inch  Thick  (4  FL/Fitting) 

4 

LF 

$2.99 

$11.96 

$2.85 

$11.40 

$23 

Aluminum  Jacket  - 10  ga.  1-inch  Pipe 

5.76 

lEl 

$3.36 

$19.35 

$0.42 

$2.42 

$22 

Unit  Cost  for  1 -inch  Valve 

$62.82 

$78.82 

$142 

1  1/4"  Gate  Valve  (Steam  or  Condensate  Usage) 

1 

EA 

$36.55 

$36.55 

$124 

$124 

$161 

Insulation:  1-1/4-inch,  2-inch  Thick  (4  FLTFitting) 

4 

LF 

$3.10 

$12.40 

$3.08 

$12.32 

$25 

/Aluminum  Jacket  - 10  ga.  1-1 /4-inch  Pipe 

6.05 

SF 

$3.36 

$20.32 

$0.42 

$2.54 

$23 

Unit  Cost  for  1-1/4-inch  Valve 

$69 

$139 

$208 

1  1/2"  Gate  Valve  (Steam  or  Condensate  Usage) 

1 

EA 

$43.29 

$43.29 

$124 

$124 

$167 

Insulation:  1-1/2-inch,  2-inch  Thick  (4  FL/Fitting) 

4 

LF 

$3.10 

$12.40 

$3.23 

$12.92 

$25 

Aluminum  Jacket  - 10  ga.  1-1/2-inch  Pipe 

6.34 

SF 

$3.36 

$21.29 

$0.42 

$2.66 

$24 

Unit  Cost  for  1-1 /2-inch  Valve 

$76.98 

$140 

$217 

2"  Gate  Valve  (Steam  or  Condensate  Usage) 

1 

EA 

$55.70 

$55.70 

$159 

$215 

Insulation:  2-inch,  2.5-inch  Thick  (4  FL/Fitting) 

4 

LF 

$4.24 

$16.96 

$4.97 

$19.88 

$37 

Aluminum  Jacket  -  10  ga.  2-inch  pipe 

8.06 

SF 

$3.36 

$27.09 

$0.42 

$3.39 

$30 

Unit  Cost  for  2-inch  Valve 

$99.75 

$182 

$282 

2  1/2"  Gate  Valve  (Steam  or  Condensate  Usage) 

1 

EA 

$84.50 

$84.50 

$700 

$700 

$785 

Insulation:  2-1/2-inch,  2.5-in  Thick  (4  FL/Fitting) 

4 

LF 

$4.24 

$16.96 

$5.90 

$23.60 

$41 

Aluminum  Jacket  -  10  ga.  2-1/2-inch  Pipe 

8.64 

SF 

$3.36 

$29.03 

$0.42 

$3.63 

$33 

Unit  Cost  for  2-1/2-inch  Valve 

$130 

$727 

$858 

3"  Gate  Valve  (Steam  or  Condensate  Usage) 

1 

EA 

$94.00 

$94.00 

$700 

$700 

$794 

insulation:  3-inch,  3-inch  Thick  (4  FUFitting) 

4 

LF 

$4.48 

$17.92 

$5.75 

$23.00 

$41 

Aluminum  Jacket  -  10  ga.  3-inch  Pipe 

10.37 

SF 

$3.36 

$34.83 

$0.42 

$4.35 

$39 

Unit  Cost  for  3-inch  Valve 

$147 

$727 

$874 

4”  Gate  Valve  (Steam  or  Condensate  Usage) 

1 

EA 

$141 

$141 

$895 

$895 

Insulation:  4-inch,  3-inch  Thick  (4  FL/Fitting) 

4 

LF 

$4.74 

$18.96 

$7.40 

$29.60 

$49 

Aluminum  Jacket  - 10  ga.  4-inch  Pipe 

12.67 

SF 

$3.36 

$42.57 

$0.42 

$5.32 

$48 

Unit  Cost  for  4-inch  Valve 

$203 

$930 

$1,132 

5"  Gate  Valve  (Steam  or  Condensate  Usage) 

1 

EA 

$180 

$180 

$1,148 

$1,148 

$1,328 

Insulation:  5-inch,  3-inch  Thick  (5  FL/Fitting) 

4 

LF 

$5.32 

$21.26 

$9.01 

$36.03 

$57 

Aluminum  Jacket  -  10  ga.  5-inch  Pipe 

13.82 

SF 

$3.36 

$46.45 

$0.42 

$5.81 

$52 

Unit  Cost  for  5-inch  Valve 

$248 

$1,189 

$1,437 

6"  Gate  Valve  (Steam  or  Condensate  Usage) 

1 

EA 

$219 

$219 

$1 ,400 

$1,400 

$1,619 

Insulation:  6-inch,  3.5-inch  Thick  (4  FL/Fitting) 

4 

LF 

$5.89 

$23.57 

$10.62 

$42.47 

$66 

Aluminum  Jacket  -  10  ga.  6-inch  Pipe 

14.97 

SF 

$3.36 

$50.32 

$0.42 

$6.29 

$57 

Unit  Cost  for  6-inch  Valve 

$293 

$1,449 

$1,742 

8"  Gate  Valve  (Steam  or  Condensate  Usage) 

1 

EA 

$263 

$263 

$2,225 

$2,225 

$2,488 
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CONSTRUCTION  COST  ESTIMATE 


Project 

ECIP  Modernize  Steam  Distribution  Systems 


Location 

Havythome  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

_ Ordnance  &  Industrial  Areas  Fitting  Costs 


Date  Prepared 

July  1995 


Project  No.  Basis  for  Estimate 


DLN 


Labor 


Code  A  (no  design  competed) 


I  Checked  By 


Units 


LF  I  $6.30 


16.761  SF  $3.36 


Insulation:  8-inch,  3.5Hnch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 1 0  ga.  S-inch  Pipe 


Unit  Cost  for  8-inch  Valve 


Tees  Schedule  40  Steam  Service  (Tees  shall  be  welded.) 


1"  Tee  Sch  40  (Steam  Usage 


Insulation:  1-inch,  2-inch  Thick  (4  FL/Fitting 


Aluminum  Jacket  -  10  ga.  1-inch  Pipe 


Unit  Cost  for  1-inch  Sch  40  Tee  for  Steam 


1  1/4"  Tee  Sch  40  (Steam  Usage' 


Insulation:  1-1/4-inch,  2-inch  Thick  (4  FUFitting) 


Aluminum  Jacket  -  1 0  ga.  1-1 /4-inch  Pipe 


Unit  Cost  for  1-1 /4-inch  Sch  40  Tee  for  Steam 


1  1/2"  Tee  Sch  40  (Steam  Usage 


Insulation:  1-1/2-inch,  2-inch  Thick  (4  FL/Fitting 


Aluminum  Jacket  - 10  ga.  1-1/2-inch  Pipe 


Unit  Cost  for  1-1/2-inch  Sch  40  Tee  for  Steam 


2"  Tee  Sch  40  (Steam  Usage 


Insulation:  2-inch,  2.5-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 10  qa.  2-inch  pipe 


Unit  Cost  for  2-inch  Sch  40  Tee  for  Steam 


2  1/2"  Tee  Sch  40  (Steam  Usage) 


Insulation:  2-1 /2-inch,  2.5-in  Thick  (4  FL/Fitting; 


Aluminum  Jacket  - 10  ga.  2-1/2-inch  Pipe 


Unit  Cost  for  2-1/2-inch  Sch  40  Tee  for  Steam 


3"  Tee  Sch  40  (Steam  Usage) 


Insulation:  3-inch,  3-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  -  10  ga.  3-inch  Pipe 


Unit  Cost  for  3-inch  Sch  40  Tee  for  Steam 


4"  Tee  Sch  40  (Steam  Usage) 


Insulation:  4-inch,  3-inch  Thick  (4  FL/Fitting 


Aluminum  Jacket  - 1 0  ga.  4-inch  Pipe 


Unit  Cost  for  4-inch  Sch  40  Tee  for  Steam 


5"  Tee  Sch  40  (Steam  Usage) 


Insulation:  5-inch,  3-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  - 1 0  qa.  5-inch  Pipe 


Unit  Cost  for  5-inch  Sch  40  Tee  for  Steam 


6"  Tee  Sch  40  (Steam  Usage' 


Insulation:  6-inch,  3.5-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  -  10  ga.  6-inch  Pipe 


1  I  EA  $47.25 


LF  $2.99 


5.76  I  SF  I  $3.36 


EA  $52.85 


LF  $3.10 


SF  I  $3.36 


1  I  EA  $59.60 


LF  $3.10 


6.34  I  SF  I  $3.36 


EA  $79.25 


LF  $4.24 


SF  $3.36 


EA  $95.05 


LF  $4.24 


SF  I  $3.36 


1  I  EA  $138 


LF  $4.48 


10.371  SF  I  $3.36 


$11.96 


$19.35 


$78.56 


$52.85 


$12.40 


$20.32 


$86 


$59.60 


$12.40 


$21.29 


$93.29 


$79.25 


$16.96 


$27.09 


$123 


$95.05 


$16.96 


$29.03 


$141 


$138 


$17.92 


$34.83 


$191 


$159 


$18.44 


$38.70 


$216 


$159 


$18.96 


$42.57 


$220 


$2.85 


$0.42 


$18.20 


$3.08 


$0.42 


$18.20 


$3.23 


$0.42 


$16.10 


$4.97 


$0.42 


$20.00 


$5.90 


$0.42 


$22.50 


$5.75 


$0.42 


$31.00 


$6.58 


$0.42 


$31.00 


$7.40 


$0.42 


1  I  EA  $237 


LF  $5.89 


14.971  SF  I  $3.36 


$50.32 


Total 

Total 

Cost 

$50.17 

$75 

$7.04 

$63 

$2,627 

HI 

$15.10 

$62 

$11.40 

$23 

$2.42 

$22 

$28.92 

$107 

$18.20 

$71 

$12.32 

$25 

$2.54 

$23 

$33.06 

$119 

$18.20 

$78 

$12.92 

$25 

$2.66 

$24 

$33.78 

$127 

$16.10 

$95 

$19.88 

$37 

$3.39 

$30 

$39.37 

$163 

$20.00 

$115 

$23.60 

$41 

$3.63 

$33 

$47.23 

$188 

$22.50 

$161 

$23.00 

$41 

$4.35 

$39 

$49.85 

$241 

$31.00 

$190 

$26.30 

$45 

$4.84 

$44 

$62.14 

$278 

$31.00 

$190 

$29.60 

$49 

$5.32 

$48 

$65.92 

$286 

$57.00 

$294 

$42.47 

$66" 

$6.29 

$57 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EC  IP  Modernize  Steam  Distribution  Systems 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

Ordnance  &  Industrial  Areas  Fitting  Costs 


I  Quanti 

Line  item 


Unit  Cost  for  G-inch  Sch  40  Tee  for  Steam 


8”  Tee  Sch  40  (Steam  Usage) 


Insulation:  8-inch,  3.5-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 10  ga.  8-inch  Pipe 


Unit  Cost  for  8-inch  Sch  40  Tee  for  Steam 


Project  No.  Basis  for  Estimate 


Code  A  (no  design  competed) 


I  Checked  By 


1  I  EA  $284  $284 


LF  $6.30  $25.20 


18.431  SF  I  $3.36  |  $61.93 


$371 


$106 

$416 

$105 

$389 

$50.17 

$75 

$7.74 

$70 

$163 

$534 

Tees  Schedule  80  Condensate  Service  (Tees  shall  be  welded.) 


1"  Tee  Sch  80  (Condensate  Usaqe 


Insulation:  1-inch,  2-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  - 10  ga.  1-inch  Pipe 


unit  Cost  for  1 -inch  Sch  80  Tee  Condensate 


1  1/4"  Tee  Sch  80  (Condensate  Usage 


Insulation:  1-1/4-inch,  2-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  - 10  ga.  1-1/4-inch  Pipe 


Unit  Cost  for  1-1/4-inch  Sch  80  Tee  Condensate 


1  1/2"  Tee  Sch  80  (Condensate  Usage 


Insulaton:  1-1/2-inch,  2-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 10  ga.  1-1/2-inch  Pipe 


Unit  Cost  for  1-1/2-inch  Sch  80  Tee  Condensate 


2"  Tee  Sch  80  (Condensate  Usage) 


Insulation:  2-inch,  2.5-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  - 1 0  ga.  2-inch  pipe 


Unit  Cost  for  2-inch  Sch  80  Tee  Condensate 


2  1/2"  Tee  Sch  80  (Condensate  Usage 


Insulation:  2-1 /2-inch,  2.5-in  Thick  (4  FL/Fittin 


Aluminum  Jacket  -  10  ga.  2-1/2-inch  Pipe 


Unit  Cost  for  2-1/2-inch  Sch  80  Tee  Condensate 


3"  Tee  Sch  80  (Condensate  Usage) 


Insulation:  3-inch,  3-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  -  10  ga.  3-inch  Pipe 


Unit  Cost  for  3-inch  Sch  80  Tee  Condensate 


4"  Tee  Sch  80  (Condensate  Usage) 


Insulation:  4-inch,  3-inch  Thick  (4  FL/Fitting 


Aluminum  Jacket  -  10  qa.  4-inch  Pipe 


Unit  Cost  for  4-inch  Sch  80  Tee  Condensate 


6"  Tee  Sch  80  (Condensate  Usage 


Insulation:  6-inch,  3.5-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 10  ga.  6-inch  Pipe 


Unit  Cost  for  6-inch  Sch  80  Tee  Condensate 


1  I  EA  I  $59.60 


$2.99 


5.76  I  SF  $3.36 


EA  $68.00 


LF  $3.10 


SF  $3.36 


1  I  EA  $79.25 


LF  $3.10 


6.34  I  SF  $3.36 


1  I  EA  $95.05 


LF  $4.24 


8.06  I  SF  I  $3.36 


1  I  EA  $119 


$4.24 


8.64  I  SF  1  $3.36 


1  I  EA  $136 


LF  $4.48 


10.371  SF  $3.36 


1  I  EA  $190 


LF  $4.74 


12.671  SF  I  $3.36 


1  I  EA  $284 


LF  $5.89 


14.97 1  SF  I  $3.36 


$59.60 


$11.96 


$19.35 


$90.91 


$68.00 


$12.40 


$20.32 


$101 


$79.25 


$12.40 


$21.29 


$113 


$95.05 


$16.96 


$27.09 


$139 


$119 


$16.96 


$29.03 


$165 


$136 


$17.92 


$34.83 


$189 


$190 


$18.96 


$42.57 


$252 


$284 


$23.57 


$50.32 


$19.60 


$2.85 


$0.42 


$19.60 


$3.08 


$0.42 


$22.00 


$3.23 


$0.42 


$18.60 


$4.97 


$0.42 


$25.00 


$5.90 


$0.42 


$31.00 


$5.75 


$0.42 


$50.00 


$7.40 


$0.42 


$79.50 


$10.62 


$0.42 


$19.60 

$79 

$11.40 

$23 

$2.42 

$22 

$33.42 

$124 

$19.60 

$88 

$12.32 

$25 

$2.54 

$23 

$34.46 

$135 

$22.00 

$101 

$12.92 

$25 

$2.66 

$24 

$37.58 

$151 

$18.60 

$114 

$19.88 

$37 

$3.39 

$30 

$41.87 

$181 

$25.00 

$144 

$23.60 

$41 

$3.63 

$33 

$52.23 

$217 

$31.00 

$167 

$23.00 

$41 

$4.35 

$39 

$58.35 

$247 

$50.00 

$240 

$29.60 

$49 

$5.32 

$48 

$84.92 

$336 

$79.50 

$364 

$42.47 

$66 

$6.29 

$57' 

$128 

$486 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EC  IP  Modernize  Steam  Distribution  Systems 


Location 

_ Hawthorne  Army  Ammunition  Depot.  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No. 

Ordnance  &  Industrial  Areas  Fitting  Costs 


Quanti 

Une  Item 

Units 


Project  No.  Basis  for  Estimate 


Estimator 


DLN 


Labor 


Code  A  (no  design  competed) 


Checked  By 


45°  ELs  Schedule  40  Steam  Service  (45°  ELs  shall  be  welded.) 


1"  45®  EL  Sch  40  (Steam  Usaqe 


Insulation:  1-inch,  2-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 10  ga.  1-inch  Pipe 


Unit  Cost  for  1 -inch  Sch  40  45®  EL  for  Steam 


1  1/4"  45°  EL  Sch  40  (Steam  Usage) 


Insulation:  1-1/4-inch,  2-inch  Thick  (4  FL/Fitting 


Aluminum  Jacket  -  10  ga.  1-1M-inch  Pipe 


Unit  Cost  for  1-1/4-inch  Sch  40  45'  EL  for  Steam 


1  1/2"  45®  EL  Sch  40  (Steam  Usage! 


Insulation:  1-1 /2-inch,  2-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  -  10  ga.  1-1 /2-inch  Pipe 


Unit  Cost  for  1-1/2-inch  Sch  40  45®  EL  for  Steam 


2"  45®  EL  Sch  40  (Steam  Usage 


Insulafaon:  2-inch,  2.5-inch  Thick  (4  FL/Fitting 


Aluminum  Jacket  - 1 0  ga.  2-inch  pipe 


Unit  Cost  for  2-inch  Sch  40  45®  EL  for  Steam 


2  1/2"  45°  EL  Sch  40  (Steam  Usage’ 


Insulation:  2-1 /2-inch,  2.5-in  Thick  (4  FL/Fitting) 


Aluminum  Jacket  - 10  ga.  2-1 /2-inch  Pipe 


Unit  Cost  for  2-1/2-inch  Sch  40  45®  EL  for  Steam 


3"  45®  EL  Sch  40  (Steam  Usage) 


Insulation:  3-inch,  3-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  - 10  ga.  3-inch  Pipe 


Unit  Cost  for  3-inch  Sch  40  45®  EL  for  Steam 


4"  45®  EL  Sch  40  (Steam  Usage 


Insulation:  4-inch,  3-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  -  10  ga.  4-inch  Pipe 


Unit  Cost  for  4-inch  Sch  40  45®  EL  for  Steam 


5"  45°  EL  Sch  40  (Steam  Usage) 


Insulation:  5-inch,  3.5-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  - 10  ga.  5-inch  Pipe 


Unit  Cost  for  5-inch  Sch  40  45®  EL  for  Steam 


6”  45°  EL  Sch  40  (Steam  Usage! 


Insulation:  6-inch,  3.5-inch  Thick  (4  FUFittin 


Aluminum  Jacket  - 10  ga.  6-inch  Pipe 


Unit  Cost  for  6-inch  Sch  40  45°  EL  for  Steam 


8"  45®  EL  Sch  40  (Steam  Usage 


Insulation:  8-inch,  3.5-inch  Thick  (4  FL/Fitting) 


1  I  EA  $29.79  $29.79 


LF  $2.99  $11.96 


5.76  I  SF  I  $3.36  |  $19.35 


$61.10 


EA  $33.76 


LF  $3.10 


SF  I  $3.36 


EA  $36.55 


LF  $3.10 


SF  I  $3.36 


EA  $47.25 


$4.24 


SF  I  $3.36 


EA  $59.60 


LF  $4.24 


SF  $3.36 


1  I  EA  $68.00 


LF  $4.48 


10.371  SF  I  $3.36 


EA  $95.05 


LF  I  $4.74 


1  I  EA  $142 


LF  $5.89 


14.971  SF  I  $3.36 


$33.76 


$12.40 


$20.32 


$66.48 


$36.55 


$12.40 


$21.29 


$70.24 


$47.25 


$16.96 


$27.09 


$59.60 


$16.96 


$29.03 


$106 


$68.00 


$17.92 


$34.83 


$121 


$95.05 


$18.96 


$42.57 


$157 


$118 


$23.57 


$46.45 


$188 


$142 


$23.57 


$50.32 


$215 


$177 


$25.20 


$6.65 


$3.08 


$0.42 


$14.70 


$7.40 


$0.42 


$31.50 


$10.62 


$0.42 


$54.50 


$12.54 


$6.65 


$12.32 


$2.54 


$21.51 


$5.95 


$12.92 


$2.66 


$21.53 


$5.95 


$19.88 


$3.39 


$29.22 


$7.00 


$23.60 


$3.63 


$34.23 


$8.75 


$23.00 


$4.35 


$36.10 


$14.70 


$29.60 


$5.32 


$49.62 


$23.10 


$36.03 


$5.81 


$64.94 


$31.50 


$42.47 


$6.29 


$80.26 


$54.50 


$50.17 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EC  IP  Modernize  Steam  Distribution  Systems 


Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

Ordnance  &  Industrial  Areas  Fitting  Costs  DLI 


Quanti 

Line  Item  Ro“ 

_ _  Units 


Aluminum  Jacket  - 10  ga.  S-inch  Pipe  17.281  SF  |  $3.36 


Unit  Cost  for  8-inch  Sch  40  45°  EL  for  Steam 


Project  No.  I  Basis  for  Estimate 


Code  A  (no  design  competed) 


Checked  By 


Total 


$58.06 


$260 


45”  ELs  Schedule  80  Condensate  Service  (45°  ELs  shall  be  welded.) 


r  45°  EL  Sch  80  (Condensate  Usage)  1 


Insulation:  1-inch,  2-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  - 10  ga.  1-inch  Pipe 


Unit  Cost  for  1-inch  Sch  80  45°  EL  Condensate 


1  1/4”  45*  EL  Sch  80  (Condensate  Usage)  1 


Insulataon:  1-1/4-inch,  2-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  -  10  ga.  1-1/4-inch  Pipe  I  6.05 


Unit  Cost  for  1-1/4-inch  Sch  80  45°  EL  Condensate 


1  1/2"  45*  EL  Sch  80  (Condensate  Usage)  1 


Insulation:  1-1 /2-inch,  2-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 1 0  ga.  1-1/2-inch  Pipe  I  6.34 


Unit  Cost  for  1-1/2-inch  Sch  80  45°  EL  Condensate 


2"  45°  EL  Sch  80  (Condensate  Usage 


Insulation:  2-inch,  2.5-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  -  10  ga.  2-inch  pipe 


Unit  Cost  for  2-inch  Sch  80  45°  EL  Condensate 


2 1/2"  45°  EL  Sch  80  (Condensate  Usage 


Insulation:  2-1 /2-inch,  2.5-in  Thick  (4  FL/Fitting) 


Aluminum  Jacket  - 1 0  ga.  2-1/2-inch  Pipe  I  8.64 


Unit  Cost  for  2-1/2-inch  Sch  80  45°  EL  Condensate 


EA  $43.29 


LF  $2.99 


SF  I  $3.36 


EA  $47.25 


LF  $3.10 


SF  I  $3.36 


EA  $52.85 


LF  $3.10 


SF  $3.36 


EA  $59.60 


LF  $4.24 


SF  $3.36 


EA  $68.00 


LF  $4.24 


SF  $3.36 


$43.29 


$11.96 


$19.35 


$74.60 


$8.75  $8.75 


$2.85  I  $11.40 


$2.42 


$22.57 


$47.25  $8.75  $8.75 


$12.40  $3.08  $12.32 


$20.32  $0.42  $2.54 


$79.97  $23.61 


$52.85  $8.05  $8.05 


$12.40  $3.23  $12.92 


$21.29  $0.42  $2.66 


$86.54  $23.63 


$59.60  $7.35  $7.35 


$16.96  $4.97  $19.88 


$27.09  $0.42  $3.39 


$104  1  I  $30.62 


3"  45°  EL  Sch  80  (Condensate  Usage) 


Insulation:  3-inch,  3-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  -  10  ga.  3-inch  Pipe 


Unit  Cost  for  3-inch  Sch  80  45°  EL  Condensate 


4"  45°  EL  Sch  80  (Condensate  Usage) 


Insulation:  4-inch,  3-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 10  ga.  4-inch  Pipe 


Unit  Cost  for  4-inch  Sch  80  45°  EL  Condensate 


6"  45°  EL  Sch  80  (Condensate  Usage) 


Insulation:  6-inch,  3.5-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  -  10  ga.  6-inch  Pipe 


Unit  Cost  for  6-inch  Sch  80  45°  EL  Condensate 


1  I  EA  $79.25 


LF  $4.48 


10.371  SF  I  $3.36 


$68.00 


$16.96 


$29.03 


$114 


$79.25 


$17.92 


$34.83 


$132 


$119 


$18.96 


$42.57 


$181 


$158 


$23.57 


$50.32 


$232 


90°  ELs  Schedule  40  Steam  Service  (90°  ELs  shall  be  welded.) 


1"  90°  EL  Sch  40  (Steam  Usage) _ 

Insulation:  l-inch,  2-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  -  10  ga.  1-inch  Pipe 


$29.79 


$2.99 


$3.36 


$29.79 


$11.96 


$19.35 


$9.80 


$5.90  $23.60 


$0.42  I  $3.63 


$37.03 


$11.60  $11.60 


$5.75  $23.00 


$0.42  I  $4.35 


$38.95 


$17.55  $17.55 


$7.40  $29.60 


$0.42  $5.32 


$52.47 


$47.00  $47.00 


$10.62  $42.47 


$0.42  I  $6.29 


$95.76 


$7.00  $7.00 


$2.85  $11.40 


$0.42  $2.42 
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CONSTRUCTION  COST  ESTIMATE 


EClP  Modernize  Steam  Distribution  Systems 


Date  Prepared  Sheet  of 

July  1995  6  13 


Project  No.  I  Basis  for  Estimate 


Location 


Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

Ordnance  &  Industrial  Areas  Fitting  Costs  DLN 


Quantity  Labor _ 

Une  Item  Unit 

_  Units  Meas  Unit  Total 


Unit  Cost  for  1-inch  Sch  40  90®  EL  for  Steam  I  I  I  I  $61.10 


1  1/4"  90®  EL  Sch  40  (Steam  Usage 


Insulation:  1-1/4-inch,  2-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 10  ga.  1-1 /4-inch  Pipe 


Unit  Cost  for  1-1/4-inch  Sch  40  90®  EL  for  Steam 


1  1/2"  90®  EL  Sch  40  (Steam  Usage) 


Insulation:  1-1/2-inch,  2-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  -  10  ga.  1-1 /2-inch  Pipe 


Unit  Cost  for  1-1/2-inch  Sch  40  90°  EL  for  Steam 


2"  90°  EL  Sch  40  (Steam  Usage 


Insulation;  2-inch,  2.5-inch  Thick  (4  FL/Fittin 


/Muminum  Jacket  - 1 0  ga.  2-inch  pipe 


Unit  Cost  for  2-inch  Sch  40  90®  EL  for  Steam 


2  1/2"  90®  EL  Sch  40  (Steam  Usage 


Insulation:  2-1/2-inch,  2.5-in  Thick  (4  FL/Fitting) 


Aluminum  Jacket  -  10  ga.  2-1/2-inch  Pipe 


Unit  Cost  for  2-1/2-inch  Sch  40  90®  EL  for  Steam 


3"  90°  EL  Sch  40  (Steam  Usage 


Insulation:  3-inch,  3-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 1 0  ga.  3-inch  Pipe 


Unit  Cost  for  3-inch  Sch  40  90®  EL  for  Steam 


4"  90°  EL  Sch  40  (Steam  Usage) 


Insulation:  4-inch,  3-inch  Thick  (4  FL/Fitting 


Aluminum  Jacket  - 10  ga.  4-inch  Pipe 


Unit  Cost  for  4-inch  Sch  40  90°  EL  for  Steam 


5"  90°  EL  Sch  40  (Steam  Usage) 


Insulation:  5-inch,  3-inch  Thick  (4  FL/Fitting 


Aluminum  Jacket  -  10  ga.  5-inch  Pipe 


Unit  Cost  for  5-inch  Sch  40  90°  EL  for  Steam 


6"  90®  EL  Sch  40  (Steam  Usage 


Insulation:  6-inch,  3.5-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  -  10  ga.  6-inch  Pipe 


Unit  Cost  for  6-inch  Sch  40  90®  EL  for  Steam 


8"  90°  EL  Sch  40  (Steam  Usage 


Insulation:  8-mch.  3.5-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  -  10  ga.  8-inch  Pipe 


Unit  Cost  for  8-inch  Sch  40  90®  EL  for  Steam 


EA  $33.76 


LF  $3.10 


SF  $3.36 


1  I  EA  $36.55 


LF  $3.10 


6.34  I  SF  $3.36 


EA  $47.25 


LF  $4.24 


SF  $3.36 


EA  $59.60 


LF  $4.24 


SF  I  $3.36 


1  I  EA  $68.00 


LF  $4.48 


10.371  SF  I  $3.36 


1  I  EA  $95.05 


LF  $4.74 


12.671  SF  $3.36 


1  I  EA  $95.05 


LF  $5.32 


13.821  SF  $3.36 


Code  A  (no  design  competed) 


Checked  By 


Total 
Total  Cost 


$20.82  I  $82 


$33.76 


$12.40 


$20.32 


$66.48 


$36.55 


$12.40 


$21.29 


$70.24 


$47.25 


$16.96 


$27.09 


$91.30 


$59.60 


$16.96 


$29.03 


$106 


$68.00 


$17.92 


$34.83 


$121 


$95.05 


$18.96 


$42.57 


$157 


$95.05 


$21.26 


$46.45 


$163 


$142 


$23.57 


$50.32 


$215 


$177 


$25.20 


$58.06 


$260 


$7.00  $7.00 


$3.08  $12.32 


$0.42  I  $2.54 


$21.86 


$6.30  $6.30 


$3.23  $12.92 


$0.42  I  $2.66 


$21.88 


$6.30  $6.30 


$4.97  $19.88 


$0.42  I  $3.39 


$29.57 


$8.40  $8.40 


$5.90  $23.60 


$0.42  I  $3.63 


$35.63 


$10.15  $10.15 


$5.75  $23.00 


$0.42  I  $4.35 


$37.50 


$16.80  $16.80 


$7.40  $29.60 


$0.42  I  $5.32 


$51.72 


$16.80 


$9.01  $36.03 


$0.42  $5.81 


$58.64 


$41.50  $41.50 


$10.62  $42.47 


$0.42  I  $6.29 


$90.26 


$77.00  $77.00 


$13.83  $55.33 


$0.42  I  $7.26 


$140 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EC  IP  Modernize  Steam  Distribution  Systems 


Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

Ordnance  &  Industrial  Areas  Fitting  Costs 


Quanti 

Line  Item  No- 

Units 


90”  ELs  Scheduie  80  Condensate  Service  (90°  ELs  shall  be  welded.) 


Date  Prepared 

July  1995 


Project  No.  Basis  for  Estimate 


Code  A  (no  design  competed) 


[Checked  By 


DLN 


Labor 


1"  90*  EL  Sch  80  (Condensate  Usage 


Insulaton:  1-inch,  2-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  - 10  ga.  1-inch  Pipe 


Unit  Cost  for  1 -inch  Sch  80  90°  EL  Condensate 


1  I  EA  $43.29 


LF  $2.99 


5.76  I  SF  I  $3.36 


$43.29  $8.75  $8.75 


$11.96  $2.85  $11.40 


$19.35  $0.42  $2.42 


$74.60  1  I  $22.57 


1  1/4"  90°  EL  Sch  80  (Condensate  Usage 


Insulaton:  1-1/4-inch,  2-inch  Thick  (4  FL/Fittn 


Aluminum  Jacket  - 1 0  ga.  1-1/4-inch  Pipe  1  6.05 


Unit  Cost  for  1-1/4-inch  Sch  80  90°  EL  Condensate 


11/2"  90°  EL  Sch  80  (Condensate  Usaqe 


Insulation:  1-1 /2-inch,  2-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 1 0  ga.  1-1/2-inch  Pipe  |  6.34 


Unit  Cost  for  1-1/2-inch  Sch  80  90°  EL  Condensate 


2"  90°  EL  Sch  80  (Condensate  Usage 


Insulation:  2-inch,  2.5-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  -  1 0  ga.  2-inch  pipe 


Unit  Cost  for  2-inch  Sch  80  90°  EL  Condensate 


2  1/2"  90°  EL  Sch  80  (Condensate  Usage)  1 


Insulation:  2-1/2-inch,  2.5-in  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 10  ga.  2-1/2-inch  Pipe  |  8.64 


Unit  Cost  for  2-1/2-inch  Sch  80  90°  EL  Condensate 


EA  $47.25 


LF  $3.10 


SF  $3.36 


EA  $52.85 


LF  $3.10 


SF  $3.36 


EA  $59.60 


LF  $4.24 


SF  I  $3.36 


EA  $68.00 


LF  $4.24 


SF  I  $3.36 


3"  90°  EL  Sch  80  (Condensate  Usage 


Insulaton:  3-inch,  3-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  -  1 0  ga.  3-inch  Pipe 


Unit  Cost  for  3-inch  Sch  80  90°  EL  Condensate 


4"  90°  EL  Sch  80  (Condensate  Usage) 


Insulaton:  4-inch,  3-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 10  ga.  4-inch  Pipe 


Unit  Cost  for  4-inch  Sch  80  90°  EL  Condensate 


6"  90°  EL  Sch  80  (Condensate  Usage 


Insulation:  6-inch,  3.5-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  -  10  ga.  6-inch  Pipe 


Unit  Cost  for  6-inch  Sch  80  90°  EL  Condensate 


1  I  EA  $79.25 


LF  $4.48 


10.371  SF  $3.36 


1  I  EA  $119 


LF  $4.74 


12.671  SF  $3.36 


$47.25 


$12.40 


$20.32 


$79.97 


$52.85 


$12.40 


$21.29 


$86.54 


$59.60 


$16.96 


$27.09 


$104 


$68.00 


$16.96 


$29.03 


$114 


$79.25 


$17.92 


$34.83 


$132 


$119 


$18.96 


$42.57 


$181 


$158 


$23.57 


$50.32 


$232 


$11.55 


$5.90 


$0.42 


$15.10 


$5.75 


$0.42 


$25.00 


$7.40 


$0.42 


$61.50 


$10.62 


$0.42 


$8.75 


$12.32 


$2.54 


$23.61 


$8.05 


$12.92 


$2.66 


$23.63 


$8.05 


$19.88 


$3.39 


$31.32 


$11.55 


$23.60 


$3.63 


$38.78 


$15.10 


$4.35 

$39 

$42.45 

$174 

$25.00 

$144 

$29.60 

$49 

$5.32 

$48 

$59.92 

$241 

$61.50 

$219 

$42.47 

$66 

$6.29 

$57 

$110 

$342 
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CONSTRUCTION  COST  ESTIMATE 


Project 

_ EC  IP  Modernize  Steam  Distribution  Systems 

Location 

_ Hawthorne  Army  Ammunition  Depot.  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  Estimator 

Ordnance  &  Industrial  Areas  Fitting  Costs 


Quantity 

Line  Item  Unit  F 

_ _ _ _ Units  Meas _ L 

Expansion  Joints  (Bellows  type  assumed  to  rep  ace  existing) 


Project  No.  I  Basis  for  Estimate 


1  Expan  Joint  (Steam  or  Condensate  Usage 


Welding  Neck  Flange  1 50  lb 


Insulation:  1 -inch,  2-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  - 1 0  ga.  1-inch  Pipe 


Unit  Cost  for  1 -inch  Expan  Joint 


1  1/4'  Expan  Joint  (Steam  or  Condensate  Usage 


Welding  Neck  Flange  1 50  lb 


Insulation:  1-1 /4-inch,  2-inch  Thick  (4  FL/Fitting) 


Aluminum  Jacket  -  10  ga.  1-1/4-inch  Pioe 


Unit  Cost  for  1-1/4-inch  Expan  Joint 


1  1/2  Expan  Joint  (Steam  or  Condensate  Usage 


Welding  Neck  Flange  1 50  lb 


Insulation:  1-1/2-inch,  2-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 10  ga.  1-1/2-inch  Pipe 


Unit  Cost  for  1-1/2-inch  Expan  Joint 


2"  Expan  Joint  (Steam  or  Condensate  Usage) 


Welding  Neck  Flange  150  lb 


Insulation:  2-inch,  2.5-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  -  10  ga.  2-inch  pipe 


Unit  Cost  for  2-inch  Expan  Joint 


2  1/2  Expan  Joint  (Steam  or  Condensate  Usage 


Welding  Neck  Flange  150  lb 


Insulaton:  2-1/2-inch,  2.5-in  Thick  (4  FL/Fitting) 


Aluminum  Jacket  -  10  ga.  2-1/2-inch  Pipe 


Unit  Cost  for  2-1/2-inch  Expan  Joint 


3  Expan  Joint  (Steam  or  Condensate  Usage’ 


Welding  Neck  Flange  150  lb 


Insulaton:  3-inch,  3-inch  Thick  (4  FUFittin 


Aluminum  Jacket  -  10  ga.  3-inch  Pipe 


Unit  Cost  for  3-inch  Expan  Joint 


4"  Expan  Joint  (Steam  or  Condensate  Usage 


Welding  Neck  Flange  150  lb 


Insulaton:  4-inch,  3-inch  Thick  (4  FL/Fittin 


Aluminum  Jacket  - 1 0  ga.  4-inch  Pipe 


Unit  Cost  for  4-inch  Expan  Joint 


6  Expan  Joint  (Steam  or  Condensate  Usage 


Welding  Neck  Flange  150  lb 


Insulaton:  6-inch,  3.5-inch  Thick  (4  FUFitting 


Aluminum  Jacket  - 10  ga.  6-inch  Pipe 


Unit  Cost  for  6-inch  Expan  Joint 


$18.00 


$14.84 


$2.99 


$3.36 


$21.50 


$16.37 


$3.10 


$3.36 


$22.00 


$18.27 


$3.10 


$3.36 


$32.50 


$23.63 


$4.24 


$3.36 


$35.00 


$29.79 


$4.24 


$3.36 


$38.50 


$33.76 


$4.48 


$3.36 


$53 


$47.25 


$4.74 


$3.36 


$70.00 


$70.75 


$5.89 


$3.36 


Code  A  (no  design  competed) 


Checked  By 


Unit  Total 


$18.00 


$29.68 


$11.96 


$19.35 


$78.99 


$21.50 


$32.74 


$12.40 


$20.32 


$86.96 


$22.00 


$36.54 


$12.40 


$21.29 


$92.23 


$32.50 


$47.26 


$16.96 


$27.09 


$124 


$35.00 


$59.58 


$16.96 


$29.03 


$141 


$38.50 


$67.52 


$17.92 


$34.83 


$159 


$52.50 


$94.50 


$18.96 


$42.57 


$209 


$70.00 


$142 


$23.57 


$50.32 


$285 


$142  I  $142 


$16.45  $32.90 


$2.85  $11.40 


$0.42  I  $2.42 


$145 


$16.45 


$3.08 


$0.42 


$145 


$16.45 


$3.23 


$0.42 


$231 


$17.85 


$4.97 


$0.42 


$249 


$18.90 


$5.90 


$0.42 


$255 


$19.95 


$5.75 


$0.42 


$284 


$24.00 


$7.40 


$0.42 


$340 


$37.00 


$10.62 


$0.42 


$145 


$32.90 


$12.32 


$2.54 


$193 


$145 


$32.90 


$12.92 


$2.66 


$193 


$231 


$35.70 


$19.88 


$3.39 


$290 


$249 


$37.80 


$23.60 


$3.63 


$314 


$255 


$39.90 


$23.00 


$4.35 


$322 


$284 


$48.00 


$29.60 


$5.32 


$367 


$340 


$74.00 


$42.47 


$6.29 


$463 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet  of 

9  13 

Project 

ECIP  Modernize  Steam  Distribution  Systems 

Project  No. 

Basis  for 

Estimate 

[no  design  competed) 

Location 

Hawthorne  Army  Ammunition  Depot,  Nevada 

Code  A 

Engineer-Architect 

Keller  &  Gannon 

urawing  no. 

Ordnance  &  industrial  Areas  Fitting  Costs 

Estimator 

DLN 

Checked  By 

BIH 

Line  Item 

1  Quantity 

1  Labor 

Total 

Cost 

NO. 

Units 

unit 

Meas 

Per 

Unit 

Total 

Per- 

Unit 

Total 

Pipe  Anchors  -  in  Trench  Replacement  pipes  use  existing  anchors,  new  pipes  in  existing  trench 

use: 

Covering  Protection  Saddle  1-inch  Pipe  Size 

1 

EA 

$3.45 

$3.45 

$7.30 

$7.30 

$11 

Insulation  Shield  1-inch  Pipe  Size 

1 

EA 

$2.29 

$2.29 

$3.70 

$3.70 

$6 

Self  Drilling  Anchor  Bolt  1/2-inch 

2 

EA 

$9.85 

$19.70 

$1.84 

$3.68 

$12 

U-Bolt  1-inch  Pipe  Size 

1 

EA 

$1.54 

$1.54 

$0.60 

$0.60 

$2 

Unit  Cost  for  1  -inch  Pipe  Anchor 

$26.98 

$15.28 

$31 

Covering  Protection  Saddle  1-1 /4-inch  Pipe  Size 

1 

EA 

$3.45 

$3.45 

$7.30 

$7.30 

$11 

Insulation  Shield  1-1/4-inch  Pipe  Size 

1 

EA 

$2.29 

$2.29 

$4.24 

$4.24 

$7 

Self  Drilling  Anchor  Bolt  1/2-inch 

2 

EA 

$9.85 

$19.70 

$1.84 

$3.68 

$12 

U-Bolt  1-1/4-inch  Pipe  Size 

2 

EA 

$1.58 

$3.16 

$0.68 

$1.36 

$2 

Unit  Cost  for  1-1/4-inch  Pipe  Anchor 

$28.60 

$16.58 

$31 

Covering  Protection  Saddle  1-1 /2-inch  Pipe  Size 

1 

EA 

$3.55 

$3.55 

$7.75 

$7.75 

$11 

Insulation  Shield  1-1 /2-inch  Pipe  Size 

1 

EA 

$2.33 

$2.33 

$5.30 

$5.30 

$8 

Self  Drilling  Anchor  Bolt  1 /2-inch 

2 

EA 

$9.85 

$19.70 

$1.84 

$3.68 

$12 

U-Bolt  1-1 /2-inch  Pipe  Size 

2 

EA 

$1.64 

$3.28 

$0.70 

$1.40 

$2 

Unit  Cost  for  1-1/2-inch  Pipe  Anchor 

$28.86 

$18.13 

$33 

Covering  Protection  Saddle  2-inch  Pipe  Size 

1 

EA 

$3.55 

$3.55 

$7.75 

$7.75 

$11 

Insulation  Shield  2-inch  Pipe  Size 

1 

EA 

$2.33 

$2.33 

$5.80 

$5.80 

$8 

Self  Drilling  Anchor  Bolt  1 /2-inch 

2 

EA 

$9.85 

$19.70 

$1.84 

$3.68 

$12 

U-Bolt  2-inch  Pipe  Size 

2 

EA 

$1.69 

$3.38 

$0.71 

$1.42 

$2 

Unit  Cost  for  2-inch  Pipe  Anchor 

$28.96 

$18.65 

$34 

Covering  Protection  Saddle  2-1 /2-inch  Pipe  Size 

1 

EA 

$3.66 

$3.66 

$7.75 

$7.75 

$11 

Insulation  Shield  2-1 /2-inch  Pipe  Size 

1 

EA 

$2.38 

r  $2.38 

$6.10 

$6.10 

$8 

Self  Drilling  Anchor  Bolt  1 /2-inch 

2 

EA 

r  $9.85 

$19.70 

$1.84 

$3.68 

$12 

U-Bolt  2-1 /2-inch  Pipe  Size 

2 

EA 

$1.75 

$3.50 

$1.17 

$2.34 

$3 

Unit  Cost  for  2-1/2-inch  Pipe  Anchor 

$29.24 

$19.87 

$35 

Covering  Protection  Saddle  3-inch  Pipe  Size 

1 

EA 

$3.66 

$3.66 

$11.40 

$11.40 

$15 

Insulation  Shield  3-inch  Pipe  Size 

1 

EA 

$2.38 

$2.38 

$6.60 

$6.60 

$9 

Self  Drilling  Anchor  Bolt  1 /2-inch 

2 

EA 

$9.85 

$19.70 

$1.84 

$3.68 

$12 

U-Bolt  3-inch  Pipe  Size 

2 

EA 

$1.83 

$3.66 

$1.24 

$2.48 

$3 

Unit  Cost  for  3-inch  Pipe  Anchor 

$29.40 

$24.16 

$39 

Covering  Protection  Saddle  4-inch  Pipe  Size 

1 

EA 

$3.78 

$3.78 

$12.20 

$12.20 

$16 

insulation  Shield  4-inch  Pipe  Size 

1 

EA 

$2.43 

$2.43 

$10.00 

$10.00 

$12 

Self  Drilling  Anchor  Bolt  1 /2-inch 

2 

EA 

$9.85 

$19.70 

$1.84 

$3.68 

$12 

U-Bolt  4-inch  Pipe  Size 

2 

EA 

$2.00 

$4.00 

$1.30 

$2.60 

$3 

Unit  Cost  for  4-inch  Pipe  Anchor 

$29.91 

$28.48 

$43 

Covering  Protection  Saddle  5-inch  Pipe  Size 

1 

EA 

$3.91 

$3.91 

$12.20 

$12.20 

$16 

Insulation  Shield  5-inch  Pipe  Size 

1 

EA 

$2.49 

$2.49 

$10.45 

$10.45 

$13 

Self  Drilling  Anchor  Bolt  1 /2-inch 

2 

EA 

$9.85 

$19.70 

$1.84 

$3.68 

$12 

U-Bolt  5-inch  Pipe  Size 

2 

EA 

$2.06 

$4.12 

$1.44 

$2.88 

$4 

Unit  Cost  for  5-inch  Pipe  Anchor 

$30.22 

$29.21 

$44 

Covering  Protection  Saddle  6-inch  Pipe  Size 

1 

EA 

$3.91 

$3.91 

$14.50 

$14.50 

$18 

Insulation  Shield  6-inch  Pipe  Size 

1 

EA 

$2.49 

$2.49 

$10.95 

$10.95 

$13' 

Self  Drilling  Anchor  Bolt  1 /2-inch 

2 

EA 

$9.85 

$19.70 

$1.84 

$3.68 

$12 

U-Bolt  6-inch  Pipe  Size 

2 

EA 

$2.11 

$4.22 

$2.47 

$4.94 

$5 
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CONSTRUCTION  COST  ESTIMATE 

Date  Prepared 

July  1995 

Sheet 

10 

of 

13 

Kroject 

Project  No. 

TSasis  for  Estimate 

EC  IP  Modernize  Steam  Distribution  Systems 

I  Location 

Hawthorne  Army  Ammunition  Depot, 

Nevada 

Code  A  (no  deslan  comoeted) 

tngineer-Arcniieci 

“ 

Keller  &  Gannon 

Drawing  No. 

1  Estimator 

Tchecked  Bv 

Ordnance  &  Industrial  Areas  Fitting  Costs 

DLN 

BIH 

1  Material 

Line  Item 

NO. 

Total 

Units 

Total 

Total 

Cost 

Unit  Cost  for  6-inch  Pipe  Anchor 

jjjgj 

$30.22 

■■■ 

$29.21 

$44 

Covering  Protection  Saddle  8-inch  Pipe  Size 

1 

EA 

$4.04 

$4.04 

$12.20 

$12.20 

$16 

Insulation  Shield  8-inch  Pipe  Size 

1 

EA 

$2.55 

$2.55 

$11.80 

$11.80 

$14 

Self  Drilling  Anchor  Bolt  1/2-inch 

2 

EA 

$9.85 

$19.70 

$1.84 

$3.68 

$12 

U-Bolt  8-inch  Pipe  Size 

2 

EA 

$2.15 

$4.30 

$2.83 

$5.66 

$5 

Unit  Cost  for  8-inch  Pipe  Anchor 

$30.59 

$33.34 

Pipe  Guide  -  In  Trench  Replacement  pipes  use  existing  guides,  new 

pipes  in  existing  trench,  use: 

Pipe  Guide  Sized  for  Insulation  1-inch  Pipe 

1 

EA 

$9.00 

$9.00 

$51 .00 

$51.00 

$60 

Pipe  Guide  Sized  for  Insulation  1-1/4-inch  Pipe 

1 

EA 

$11.15 

$11.15 

$68.50 

$68.50 

$80 

Pipe  Guide  Sized  for  Insulation  1-1 /2-inch  Pipe 

1 

EA 

$11.15 

$11.15 

$68.50 

$68.50 

$80 

Pipe  Guide  Sized  for  Insulation  2-inch  Pipe 

1 

EA 

$11.15 

$11.15 

$68.50 

$68.50 

$80 

Pipe  Guide  Sized  for  Insulation  2-1/2-inch  Pipe 

1 

EA 

$13.00 

$13.00 

$79.00 

$79.00 

$92 

Pipe  Guide  Sized  for  Insulation  3-inch  Pipe 

1 

EA 

$13.00 

$13.00 

$79.00 

$79.00 

$92 

Pipe  Guide  Sized  for  Insulation  4-inch  Pipe 

1 

EA 

$14.65 

$14.65 

$140 

$155 

Pipe  Guide  Sized  for  Insulation  5-inch  Pipe 

1 

EA 

$14.65 

$14.65 

$140 

$140 

$155 

Pipe  Guide  Sized  for  Insulation  6-inch  Pipe 

1 

EA 

$14.65 

$14.65 

$140 

$140 

$155 

Pipe  Guide  Sized  for  Insulation  8-inch  Pipe 

1 

EA 

$26.50 

$26.50 

$266 

$266 

$293 

Drip  Trap  Assembly 

Steam  Trap  1-inch  Steel  Socket  Welded 

1 

EA 

$39.39 

$39.39 

$755 

$755 

$794 

r  Gate  Valve  Welded 

2 

EA 

$31.51 

$63.02 

$65.00 

$130 

$97 

Strainer  Y  Type  Iron  Body  1-inch  Pipe  Screwed 

1 

EA 

$14.65 

$14.65 

$12.60 

$12.60 

$27 

Check  Valve  Forged  Threaded  1-inch  Pipe 

1 

EA 

$31.51 

^$31.51 

$97.00 

$97.00 

$129 

Union  Malleable  Iron  150  lb  1-inch  Pipe  Threaded 

1 

EA 

r$19.55 

$19.55 

$5.90 

$5.90 

$25 

Unit  Cost  for  1 -inch  Drip  Trap  Assembly 

$168 

$1,001 

$1,072 

Steam  Trap  1-1 /4-inch  Steel  Socket  Welded 

1 

EA 

$47.25 

$47.25 

$1,075 

$1,075 

$1,122 

1  1/4"  Gate  Valve  Welded 

2 

EA 

$36.55 

$73.10 

$124 

$248 

$161 

Strainer  Y  Type  iron  Body  1-1/4-inch  Pipe  Screwed 

1 

EA 

$15.60 

$15.60 

$17.40 

$17.40 

$33 

Check  Valve  Forged  Threaded  1-1/4-inch  Pipe 

1 

EA 

$36.55 

$36.55 

$188 

$188 

$225 

Union  Malleable  Iron  150  lb  1-1 /4-inch  Pipe  Threade 

1 

EA 

$20.00 

$20.00 

$7.85 

$7.85 

$28 

Unit  Cost  for  1-1/4-inch  Drip  Trap  Assembly 

$193 

$1,536 

$1,568 

Steam  Trap  1-1/2-inch  Steel  Socket  Welded 

1 

EA 

$52.85 

$52.85 

$1,475 

$1,475 

$1,528 

1  1/2"  Gate  Valve  Welded 

2 

EA 

$43.29 

$86.58 

$124 

$248 

$167 

Strainer  Y  Type  Iron  Body  1-1/2-inch  Pipe  Screwed 

1 

EA 

$19.50 

$19.50 

$21.00 

$21.00 

$41 

Check  Valve  Forged  Threaded  1-1/2-inch  Pipe 

1 

EA 

$43.29 

$43.29 

$188 

$188 

$231 

Union  Malleable  Iron  150  lb  1-1 /2-inch  Pipe  Threade 

1 

EA 

$22.00 

$22.00 

$9.60 

$9.60 

$32 

Unit  Cost  for  1-1/2-inch  Drip  Trap  Assembly 

$224 

$1,942 

$1,999 

Steam  Trap  2-inch  Steel  Socket  Welded 

1 

EA 

$67.50 

$67.50 

$2,575 

$2,575 

$2,643 

2"  Gate  Valve  Welded 

2 

EA 

$55.70 

$111 

$159 

$318 

$215 

Strainer  Y  Type  Iron  Body  2-inch  Pipe  Screwed 

1 

EA 

$29.50 

$29.50 

$32.50 

$32.50 

$62 

Check  Valve  Forged  Threaded  2-inch  Pipe 

1 

EA 

$55.70 

$55.70 

$265 

$265 

$321 

Union  Malleable  Iron  150  lb  2-inch  Pipe  Threaded 

1 

EA 

$25.00 

$25.00 

$12.15 

$12 

$37 

Unit  Cost  for  2-inch  Drip  Trap  Assemblv 

$289 

$3,203 

$3,277 
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_ CONSTRUCTION  COST  ESTIMATE 


Project 

_ EC  IP  Modernize  Steam  Distribution  Systems 

Location 

_ Hawthorne  Army  Ammunition  Depot,  Nevada 

Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  I  Estimator 

Ordnance  &  Industrial  Areas  Fitting  Costs 


I  Quanti 

Line  Item 


Date  Prepared 

July  1995 


Project  No.  I  Basis  for 


Estimate 


Code  A  (no  design  competed) 


DLN 


Labor 


Steam  Pressure  Regulator  Valves 


1-inch  Pressure  Regulator  Valve 


1  1/4-inch  Pressure  Regulator  Valve 


1  1/2-inch  Pressure  Regulator  Valve 


2-inch  Pressure  Regulator  Valve 


2  1/2-inch  Pressure  Regulator  Valve 


3-inch  Pressure  Regulator  Valve 


4-inch  Pressure  Regulator  Valve 


Steam  Pressure  Relief  Valves 


3/4-inch  Pressure  Relief  Valve 


1-inch  Pressure  Relief  Valve 


1  1/4-inch  Pressure  Relief  Valve 


1  1/2-inch  Pressure  Relief  Valve 


2-inch  Pressure  Relief  Valve 


90®  Elbows  in  Conduits 


90®  Elbow  in  16-inch  Conduit:  8  -inch  Dia  Sch  40 


Install  Elbow-  8  -inch  Dia  Sch  40 


Install  Elbow-  16-inch  Conduit 


90”  El  -  8-inch  Steam  Pipe  in  Conduit 


90’  Elbow  in  14-inch  Conduit:  6  -inch  Dia  Sch  40 


Install  Elbow-  6  -inch  Dia  Sch  40 


Install  Elbow-  14-inch  Conduit 


90°  El  -  6-inch  Steam  Pipe  in  Conduit 


90”  Elbow  in  12-3/4-inch  Conduit:5  -inch  Dia  Sch  40 


Install  Elbow-5  -inch  Dia  Sch  40 


Install  Elbow-  12-3/4-inch  Conduit 


90  El  -  5-inch  Steam  Pipe  in  Conduit 


90”  Elbow  in  12-3/4-inch  Conduit:4  -inch  Dia  Sch  40 


Install  Elbow-  4  -inch  Dia  Sch  40 


Install  Elbow-  12-3/4-inch  Conduit 


90”  El  -  4-inch  Steam  Pipe  in  Conduit 


90”  Eibow  in  10-3/4-inch  Conduit;  3  -inch  Dia  Sch  4 


Install  Elbow-3  -inch  Sch  40 


Install  Elbow-  10-3/4-inch  Conduit 


90”  El  -  3-inch  Steam  Pipe  In  Conduit 


90”  Elbow  in  10-3/4-inch  Conduit:2-1/2  -inch  Sch  40 


Install  Elbow-  2-1/2  -inch  Sch  40 


Install  Elbow-  10-3/4-inch  Conduit 


90”  Ei  -  2-1/2-inch  Steam  Pipe  in  Conduit 


90”  Elbow  in  6-5/8-inch  Conduit:  2  -inch  Dia  Sch  40 


Install  Elbow-  6  2  -inch  Dia  Sch  40 


Install  Eibow-  6-5/8-inch  Conduit 


90”  El  -  2-inch  Steam  Pipe  in  Conduit 


$12.30 


$15.60 


$18.00 


$21.50 


$35.00 


$38.50 


$84.50 


$8.35 


$9.75 


$11.70 


$13.00 


$14.65 


$12.30 


$15.60 


$18.00 


$21.50 


$35.00 


$38.50 


$84.50 


$8.35 


$9.75 


$11.70 


$13.00 


$14.65 


$243 


$305 


$325 


$435 


$970 


$1,100 


$1,550 


$54.50 


$79.00 


$172 


$305 


$335 


$243 


$305 


$325 


$435 


$970 


$1,100 


$1,550 


$54.50 


$79.00 


$172 


$305 


$335 


$255 


$321 


$343 


$457 


$1,005 


$1,139 
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CONSTRUCTION  COST  ESTIMATE 


Project 

EC  IP  Modernize  Steam  Distribution  Systems 

Location 

Hawthorne  Army  Ammunition  Deoot.  Nevada 


Engineer-Architect 

Keller  &  Gannon 


Drawing  No.  lEstimator 

Ordnance  &  Industrial  Areas  Fitting  Costs 


I  Quanti 

Line  Item 


90®  Elbow  in  6-5/8-inch  Conduit:1-1/2  -inch  Sch  40 


Install  Elbow-  :1-1/2  -inch  Sch  40 


Install  Elbow-  6-5/8-inch  Conduit 


90®  El  -1-1/2-inch  Steam  Pipe  in  Conduit 


90  Elbow  in  6-5/8-inch  Conduit:1-inch  Dia  Sch  40 


Install  Elbow-1 -inch  Dia  Sch  40 


Install  Elbow-  6-5/8-inch  Conduit 


90®  El  -  1-inch  Steam  Pipe  in  Conduit 


I  Project  No.  I  Basis  for  Estimate 


Code  A  (no  design  competed) 


I  Checked  By 


90'  Elbow  in  12-3/4-inch  Conduit:4  -inch  Dia  Sch  80 

1 

EA 

Install  Elbow-  4  -inch  Dia  Sch  80 

1 

EA 

Install  Elbow-  12-3/4-inch  Conduit 

1 

EA 

90®  El  -  4-inch  Condensate  Pipe  in  Conduit 


90®  Elbow  in  10-3/4-inch  Conduit:  3  -inch  Dia  Sch  8 


Install  Elbow-3  -inch  Sch  80 


Install  Elbow-  10-3/4-inch  Conduit 


90  El  -  3-inch  Condensate  Pipe  in  Conduit 


90®  Elbow  in  10-3/4-mch  Conduit:2-1/2  -inch  Sch  80 


Install  Elbow-  2-1/2  -inch  Sch  80 


Install  Elbow-  10-3/4-inch  Conduit 


90  El  -  2-1/2-inch  Condensate  Pipe  in  Conduit 


90®  Elbow  in  6-5/8-inch  Conduit:  2  -inch  Dia  Sch  80 


Install  Elbow-  6  2  -inch  Dia  Sch  80 


Install  Elbow-  6-5/8-inch  Conduit 


90®  El  -  2-inch  Condensate  Pipe  in  Conduit 


90®  Elbow  in  6-5/8-inch  Conduit:1-1/2  -inch  Sch  80 


Install  Elbow-  :1-1/2  -inch  Sch  80 


Install  Elbow-  6-5/8-inch  Conduit 


90®  El  -1-1/2-inch  Condensate  Pipe  in  Conduit 


90  Elbow  in  6-5/8-inch  Conduit:1-inch  Dia  Sch  80 


Install  Elbow-1 -inch  Dia  Sch  80 


Install  Elbow-  6-5/8-inch  Conduit 


90  El  -  1-inch  Condensate  Pipe  in  Conduit _ | _ |  | _ |  $84  | _ |  ^^50 

Pipin9  thru  Building  BaseniGnts  (Piping  through  building  basements  remains  in  adequate 
_ _ _ condition.  Allowances  below  are  for  one  connection  at  each 


1 

EA 

1 

EA 

1 

EA 

$36.55 


$47.00 


Steam  Pipe  8-inch  Dia  Sch  40 


Steam  Pipe  6-inch  Dia  Sch  40 


Steam  Pipe  5-inch  Dia  Sch  40 


Steam  Pipe  4-inch  Dia  Sch  40 


Steam  Pipe  3-inch  Dia  Sch  40 


Steam  Pipe  2-1 /2-inch  Dia  Sch  40 


Steam  Pipe  2-inch  Dia  Sch  40 


Steam  Pipe  1-1/2-inch  Dia  Sch  40 


Steam  Pipe  1-inch  Dia  Sch  40 


$177 


$142 


$95.05 


$95.05 


$68.00 


$59.60 


$47.25 


$36.55 


$29.79 
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CONSTRUCTION  COST  ESTIMATE 

Sheet  of 

13  13 

Project 

EC  IP  Modernize  Steam  Distribution  Systems 

Basis  for  E 

istimate 

Locaiion  -  ' 

Hawthorne  Army  Ammunition  Depot,  Nevada 

Code  A  (no  design  competed) 

Engineer-Architect  ^ — - - - 

Keller  &  Gannon 

urawjng  no. 

Ordnance  &  Industrial  Areas  Fittinq  Costs 

Estimator 

DLN 

Checked  By 

BIH 

Line  Item 

Material 

Total 

HimH 

Total 

1 

EA 

$26 

n  $26 

$11 

$11 

$36 

uonduit  Casing  Anchor  6-5/8-inch  Conduit 

1 

EA 

$89 

$89 

$226 

$226 

$315 

Core  urill  &  Anchor  for  1  to  2-inch  Pipe  in  Conduit 

$114 

$351 

core  Drill  for  1 0-3/4-inch  Conduit  Casino  12-inch  Dia 

1 

EA 

$33 

$33 

$17 

$17 

$50 

Conduit  Casing  Anchor  10-3/4-inch  Conduit 

1 

EA 

$101 

$101 

$310 

$310 

$411 

core  unil  &  Anchor  for  2-1/2  &  3-inch  Pipe  in  Conduit 

$134 

$327 

$461 
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COMPUTATION  SHEET 


KELLER  &  GANNON 

Engineers  &  Architects 

Quality  Services  Since  1941 
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DATE _ 

REV _ 
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COMPUTED  BY _ 

CHECKED  BY. 

DATf 
REV. 


19. 
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INTERGY  INC.  ■  ■  "  ^ 

P.O.  Box  418051  •  Brecksville.  Ohio  44141-8051 
(216)  526-1600  Fax:  (216)  526-3158 
INTERGY  LTD. 

P.O.  Box  174  •  St.  Thomas,  Ontario  N5P  3T7 


RBPRESENTATiVES  IN  PRINCIPAL  CITIES  THROUGHOUT  NORTH  AMERICA 


Properties  of  Steel  Pipe  ] 


The  table  presented  below  is  reprinted  through  the  courtesy  of  Tube  Turns;  Inc.,  of  Louisville,  Ky. 

.  v'v  ■  :i.. 

Pipe  schedule  numbers  and  weights  shown  are  considered  regular"^om'merciai  grades  of  standard  and  extra 
heavy  steel  pipe.  Unless  otherwise  specified  by  customer,  all  piping  shipped  with  RICWIL®Insulated  Pipe 
Units  will  be  of  the  weight  shown  for  the  class  designated,  f  ; 

Piping  designers  will  find  the  data  presented  in  the  table  particularly  uselul  in  connection  with  problems 
involving  the  supporting  and  anchoring  of  piping  systems.  It  also  provides  valuable  information  for  calcu- 
lating  heat  losses  and  figuring  insulation  requirements.  .  _ : 
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Factor  Q 
1000 
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|B 

m 
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IBBS 

1.049 

.957 
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.179 
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IB 
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SUPPORT  SPACING  FOR  ABOVE  GROUND  CONDUIT  SYSTEMS 
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EEAP  Limited  Energy  Study  of  Steam  Distribution  Systems 
Hawthorne  Army  Ammunition  Depot,  Nevada 
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Hawthorne  Army  Ammunition  Plant 
Industrial  Area  Building  13  Boiler  Plant  Log 

Note;  Data  Plots  are  Smoothed  Using  5-Day  Averages. 
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■:\PROJ\1640320VENGR\*  Bldg  13  (2)  Chart  1 


Hawthorne  Steam  Plant  Building  13  Boiier  Log 

(Gallons  No.  2  Diesel  Fuel  Oil  /  Gallons  Make-up  Water) 


Date 

January 

February 

March 

April 

1994 

1994 

1994 

1994 

1 

10,500 

13,100 

11,400 

11,800 

2,350 

2,314 

1,717 

1,663 

2 

12,500 

13,100 

11,700 

10,800 

2,079 

2,460 

1,708 

1,488 

3 

11,500 

12,800 

9,400 

11,100 

1,834 

2,205 

1,655 

1,542 

4 

12,600 

12,900 

10,400 

11,900 

1,578 

2,375 

1,226 

1,479 

5 

13,900 

12,300 

9,200 

10,500 

1,952 

2,531 

1,787 

1,774 

6 

13,600 

12,300 

10,900 

11,200 

2,285 

2,316 

1,853 

1,646 

7 

14,600 

12,900 

11,200 

12,900 

2,589 

2,132 

1,771 

1,303 

8 

14,100 

13,100 

9,600 

14,400 

2,484 

2,238 

1,709 

2,168 

9 

12,200 

13,400 

9,000 

12,600 

2,223 

2,125 

1,204 

1,742 

10 

13,100 

13,200 

7,700 

13,400 

2,120 

2,026 

1,306 

1,893 

11 

13,500 

13,800 

11,900 

10,700 

2,055 

2,028 

1,381 

1,709 

12 

12,600 

12,700 

12,100 

10,000 

2,285 

2,700 

2,248 

1,412 

13 

15,400 

12,700 

9,400 

10,000 

2,658 

2,285 

1,893 

1,427 

14 

13,400 

12,400 

9,500 

9,100 

2,336 

2,658 

1,488 

1,119 

15 

12,600 

10,900 

10,200 

9,600 

2,206 

1,174 

1,415 

1,064 

May  June  July  August  September 

1994  1994  1994  1994  1994 

10,100  .... 

1.274  .... 

8,100  .... 

900  -  .  . 

7.400  .... 

999  -  .  . 

17,600  .... 

915  -  .  . 

8,500  .... 

815  ..  . 

10.900  .... 

1,078  .... 

12,000  .... 

2,358  .... 

23.900  .... 

1.481  .... 

8,300  .... 

1,235  .... 

6.400  .... 

979  ..  . 

1,100  .... 

1,031  .... 


8,500 

888 

8,800 

900 

L100  -  .  .  18,900 

924 


F:\PROJ\1640320\ENGR\BLR-LOGS.XLS  Bldg  13  -  as  recorded 


H-2 


Hawthorne  Steam  Plant  Building  13  Boiler  Log 

(Gallons  No.  2  Diesel  Fuel  Oil  /  Gallons  Make-up  Water) 


Date 

January 

February 

March 

April 

1994 

1994 

1994 

1994 

16 

13,800 

11,700 

10,000 

11,100 

2,159 

1,687 

1,151 

1,665 

17 

13,600 

13,900 

10,600 

5,400 

2,228 

1,673 

1,171 

991 

18 

13,900 

14,100 

10,200 

4,500 

2,344 

2,950 

1,365 

943 

19 

13,000 

13,800 

1,800 

- 

1,925 

1,696 

1,390 

20 

13,900 

12,600 

10,900 

. 

2,551 

2,125 

1,585 

- 

21 

13,300 

13,800 

1,050 

2,120 

2,183 

1,395 

. 

22 

12,200 

14,600 

14,400 

11,800 

2,172 

2,295 

1,822 

722 

23 

10,100 

13,500 

1,100 

12,000 

2,784 

3,696 

1,572 

1,372 

24 

12,500 

12,100 

13,200 

13,000 

2,120 

2,353 

1,605 

1,223 

25 

13,200 

12,100 

15,000 

12,800 

2,028 

1,615 

2,046 

1,582 

26 

11,600 

9,700 

13,500 

13,500 

1,353 

1,910 

2,546 

1,707 

27 

12,400 

10,400 

10,100 

13,600 

1,788 

1,433 

1,445 

2,097 

28 

12,800 

10,800 

8,900 

13,300 

2,291 

1,671 

1,573 

1,807 

29 

12,300 

- 

10,900 

8,700 

2,361 

- 

1,052 

1,552 

30 

1 1 ,900 

- 

9,200 

9,900 

2,184 

- 

1,555 

1,559 

31 

13,600 

- 

12,500 

2,647 

- 

1,145 

- 

May 

June 

July 

August 

Septemt 

1994 

1994 

1994 

1994 

1994 

10,900 

- 

- 

4,500 

791 

- 

- 

- 

745 

10,100 

- 

- 

1,400 

1,268 

- 

- 

233 

13,000 

- 

. 

1,192 

- 

7,800 

- 

. 

2,477 

11,000 

- 

. 

5,700 

1,410 

- 

- 

690 

10,300 

- 

5,900 

1,074 

506 

6,100 

- 

1,300 

977 

- 

491 

6,900 

. 

3,900 

924 

- 

581 

4,200 

0 

788 

- 

201 

- 

- 

0 

- 

- 

174 

- 

- 

0 

• 

- 

0 

- 

- 

0 

- 

- 

163 

- 

- 

0 

- 

- 

162 

- 

- 

4,700 

- 

- 

760 

- 

- 

" 

- 

6,800 

- 

- 

- 

- 

872 

F:\PROJ\1640320VENGR\BLR-LOGS.XLS  Bldg  13  -  as  recorded 


H-3 


Hawthorne  Steam  Plant  Building  13  Boiler  Log 

(Gallons  No.  2  Diesel  Fuel  Oil  /  Gallons  Make-up  Water) 


Date 

October 

November 

December 

1994 

1994 

1994 

1 

7,500 

15,200 

15,900 

922 

1,327 

2,147 

2 

6,100 

19,000 

17,200 

979 

1,233 

1,753 

3 

12,400 

20,900 

15,600 

462 

2,675 

0 

4 

19,710 

21,200 

16,800 

1,360 

2,429 

2,161 

5 

20,000 

20,200 

15,700 

1,729 

2,524 

2,094 

6 

10,100 

19,900 

16,200 

1,899 

1,807 

1,867 

7 

7,900 

17,900 

20,000 

986 

2,683 

2,115 

8 

5,200 

18,300 

20,600 

1,388 

2,179 

2,712 

9 

5,100 

13,200 

22,000 

840 

2,172 

3,044 

10 

6,160 

16,600 

17,600 

597 

2,037 

2,880 

11 

8,600 

14,100 

23,800 

385 

2,528 

2,359 

12 

12,200 

15,500 

22,100 

1,362 

2,150 

2,879 

13 

16,100 

17,100 

20,800 

1,541 

2,025 

2,693 

14 

14,400 

17,400 

21,500 

1,762 

2,247 

2,903 

15 

16,900 

17,500 

21,500 

2,122 

2,295 

2,899 

F:\PROJ\1640320\ENGR\BLR-LOGS.XLS  Bldg  13  -  as  recorded 

H-4 


Hawthorne  Steam  Plant  Building  13  Boiler  Log 

(Gallons  No.  2  Diesel  Fuel  Oil  /  Gallons  Make-up  Water) 


Date 

October 

November 

December 

1994 

1994 

1994 

16 

11,600 

15,800 

20,800 

1,748 

2,299 

3,365 

17 

16,700 

16,700 

22,100 

1,942 

2,344 

2,249 

18 

12,000 

11,800 

20,600 

1,804 

2,607 

2,639 

19 

12,500 

21,600 

20,600 

1,557 

4,785 

2,322 

20 

1 1 ,600 

18,700 

21,500 

1,226 

3,946 

2,576 

21 

12,900 

17,500 

18,900 

1,370 

2,748 

2,497 

22 

11,300 

17,100 

19,300 

1,673 

2,564 

2,314 

23 

8,700 

17,700 

19,600 

1,043 

2,629 

2,433 

24 

9,900 

18,400 

15,700 

979 

2,796 

2,341 

25 

9,100 

16,000 

21,200 

1,145 

2,697 

2,836 

26 

9,800 

18,400 

19,100 

913 

2,966 

2,068 

27 

9,900 

19,200 

18,700 

1,395 

2,660 

2,290 

28 

11,000 

16,700 

19,800 

1,325 

2,758 

2,571 

29 

14,600 

18,600 

20,600 

689 

2,680 

2,670 

30 

10,800 

16,400 

19,600 

2,137 

2,656 

2,836 

31 

13,300 

- 

20,600 

1,363 

2,341 

F:\PROJ\1640320\ENGR\BLR-LOGS.XLS  Bldg  13  -  as  recorded 

H-5 

Hawthorne  Steam  Plant  Building  13  Boiier  Log 

(Gallons  No.  2  Diesel  Fuel  Oil  /  Gallons  Make-up  Water) 


Date 

January 

February 

March 

April 

1995 

1995 

1995 

1995 

1 

19,100 

18,700 

15,500 

9,000 

2,886 

1,514 

1,430 

1,215 

2 

18,700 

20,200 

15,000 

11,900 

2,426 

1,880 

2,140 

1,382 

3 

14,300 

14,100 

11,900 

8,800 

2,344 

1,652 

1,707 

1,192 

4 

18,100 

14,600 

13,500 

10,000 

2,416 

1,476 

1,540 

984 

5 

18,400 

12,100 

13,400 

10,200 

2,694 

1,774 

1,473 

1,330 

6 

17,100 

14,400 

13,500 

7,800 

2,319 

1,229 

2,168 

1,338 

7 

16,000 

15,100 

9,000 

7,100 

2,800 

2,170 

1,944 

865 

8 

16,100 

20,100 

12,400 

13,200 

2,605 

1,603 

2,056 

0 

9 

17,500 

15,900 

11,300 

13,300 

1,688 

1,810 

788 

2,068 

10 

13,400 

16,900 

14,000 

10,800 

2,301 

1,834 

1,592 

1,507 

11 

18,500 

14,200 

19,200 

7,600 

2,656 

1,744 

2,128 

1,442 

12 

15,400 

15,800 

9,200 

10,100 

1,758 

2,059 

1,241 

920 

13 

17,700 

15,400 

10,200 

11,400 

2,347 

1,674 

1,670 

1,201 

14 

15,200 

24,000 

8,700 

12,800 

2,477 

2,295 

1,241 

1,445 

15 

14,200 

17,500 

8,200 

13,300 

1,794 

2,299 

1,431 

2,170 

F:\PROJ\1640320\ENGR\BLR-LOGS.XLS  Bldg  13  •  as  recorded 


H-6 


Hawthorne  Steam  Plant  Building  13  Boiler  Log 

(Gallons  No.  2  Diesel  Fuel  Oil  /  Gallons  Make-up  Water) 


Date 

January 

February 

March 

April 

1995 

1995 

1995 

1995 

16 

16,900 

17,500 

13,600 

13,400 

2,131 

2,045 

1,107 

2,073 

17 

18,400 

16,100 

9,100 

15,100 

2,528 

2,016 

1,798 

1,616 

18 

18,400 

15,500 

13,400 

10,900 

2,079 

1,671 

1,086 

2,098 

19 

14,900 

11,200 

8,700 

18,200 

2,270 

1,901 

1,902 

2,131 

20 

17,600 

12,900 

8,200 

14,500 

1,942 

1,317 

928 

1,861 

21 

18,700 

16,600 

14,300 

10,000 

2,172 

1,655 

1,549 

2,344 

22 

19,800 

13,200 

16,700 

9,500 

2,660 

1,870 

2,120 

1,919 

23 

18,400 

13,100 

16,100 

9,300 

2,177 

1,660 

2,032 

1,540 

24 

19,900 

12,200 

12,900 

6,300 

1,814 

1,424 

2,251 

993 

25 

18,400 

12,100 

15,800 

8,700 

2,361 

1,824 

2,291 

860 

26 

17,400 

9,800 

15,100 

7,500 

2,143 

1,086 

2,304 

956 

27 

18,100 

14,000 

15,500 

9,000 

2,349 

1,333 

2,293 

931 

28 

18,200 

12,700 

15,400 

8,200 

1,361 

2,042 

1,950 

1,244 

29 

16,900 

- 

18,700 

8,400 

2,460 

- 

1,616 

1,095 

30 

17,700 

- 

13,600 

10,400 

1,928 

- 

2,368 

947 

31 

15,800 

- 

9,200 

2,165 

- 

1,314 

• 
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H-7 


Hawthorne  Army  Ammunition  Plant 
Ordinance  Area  Building  103-6  Boiler  Plant  Log 

Note:  Data  Plots  Smoothed  Using  5-Day  Averages 


F:\PROJ\1640320\ENGR\*  Bldg  103-6  (2)  Chart  1 


Day  of 

January  1994 

Month 

Water 

Fuel 

1 

5,190 

1,346 

2 

6,120 

1,305 

3 

11,690 

1,808 

4 

6,880 

1,174 

5 

4,100 

1,042 

6 

4,180 

1,172 

7 

4,800 

1,370 

8 

5,660 

1,361 

9 

5,030 

1,216 

10 

4,380 

1,351 

11 

4,770 

1,437 

12 

4,790 

1,349 

13 

4,120 

1,312 

14 

4,490 

1,259 

15 

4,520 

1,305 

16 

5,060 

1,440 

17 

4,310 

1,194 

18 

4,690 

1,289 

19 

4,450 

1,244 

20 

5,640 

1,236 

21 

5,730 

1,293 

22 

4,270 

1,655 

23 

5,230 

1,407 

24 

5,350 

1,209 

25 

5,630 

1,474 

26 

5,970 

1,661 

27 

5,700 

1,607 

28 

5,970 

1,660 

29 

5,500 

1,485 

30 

5,570 

1,736 

31 

6,200 

1,326 

Water 

Fuel 

Water 

6,100 

1,643 

3,630 

5,720 

1,622 

2,050 

5,790 

1,536 

2,350 

6,200 

1,570 

2,680 

7,870 

1,355 

2,560 

8,160 

1,492 

2,530 

7,840 

1,585 

3,230 

7,260 

1,491 

5,410 

8,050 

1,588 

4,820 

6,670 

1,776 

3,060 

6,860 

1,609 

3,620 

5,760 

1,473 

2,940 

5,860 

1,688 

3,050 

6,120 

1,518 

3,110 

8,350 

1,230 

2,700 

5,120 

1,390 

2,980 

4,000 

1,143 

2,680 

5,120 

1,492 

3,050 

4,680 

1,424 

2,550 

3,100 

1,083 

2,920 

4,760 

1,441 

2,770 

3,330 

1,272 

4,020 

6,270 

1,552 

4,560 

6,120 

1,424 

6,100 

5,230 

1,643 

6,710 

3,020 

888 

5,200 

2,750 

835 

3,340 

3,250 

1,120 

3,470 

4,390 

4,170 

3,560 

April  1994 
Fuel 
734 
867 
575 
1,109 
1,042 
887 
1,041 
1,082 
1,062 
1,008 
1,248 
1,117 
1,129 
853 
775 
715 
787 
919 
216 
0 
0 
0 
0 
0 

173 
217 
511 
240 

0  167 

1,630  134 

926 


Hawthorne  Steam  Plant  Building  103-6  Boiler  Log 

(Gallons  No.  2  Diesel  Fuel  Oil  /  Gallons  Make-Up  Water) 


February  1994 


March  1994 
Fuel 
836 
1,059 
912 
1,007 
636 
869 
992 
1,050 
1,527 
963 
888 
1,255 
978 
919 
881 
875 
613 
799 
718 
709 
916 
952 
1,485 
1,457 
1,382 
1,518 
980 
988 
1,021 
883 


Water 

3,120 

3.420 
2,770 
4,580 
3,410 
5,080 
6,170 
5,790 
3,560 
3,460 
4,480 

5.420 
4,930 
3,990 
4,630 
3,210 
3,800 
2,970 

0 

0 

0 

0 

0 

0 

0 

2,520 

7,620 

3,120 
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H-9 


Hawthorne  Steam  Plant  Building  103-6  Boiler  Log 

(Gallons  No.  2  Diesel  Fuel  Oil  /  Gallons  Make-Up  Water) 

October  1994 
Water  Fuel 

0  0 


June  1994 


July  1994 

Fuel 
0 


Day  of  May  1994 

Month  Water  Fuel 

1  20  0 

2  0  0 

3  0  0 

4  0  0 

5  0  0 

6  0  0 

7  0  0 

8  0  0 

9  0  0 

10  0  0 

11  0  0 

12  0  0 

13  0  0 

14  0  0 

15  0  0 

16  0  0 

17  0  0 

18  0  0 

19  0  0 

20  0  0 

21  0  0 

22  0  0 

23  0  0 

24  0  0 

25  0  0 

26  0  0 

27  0  0 

28  0  0 

29  0  0 

30  0  0 

31  0  0 


Water  Fuel  Water 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0  630 

0  0  540 

0  0  1,760 

0  0  0 

0  0  0 

0  0  3,060 

0  0  3,960 

0  0  4,380 

0  0  4,290 

0  0  2,910 

1.260  74  0 

860  123  0 

0  0  1.140 

0  0  1,270 

3,330  0  0 

0  0  0 

1,860  33  0 

910  170  0 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0  0  0 

0 


0 

0 

0 

0 

0 

0 

0 

4,080 

510 

0 

4,050 

970 

0 

4,440 

1,143 

380 

3,680 

824 

891 

2,820 

824 

174 

5,940 

1,064 

0 

5,430 

640 

216 

2,940 

767 

639 

4,030 

574 

721 

4,970 

881 

611 

3,820 

982 

564 

2,390 

638 

105 

3,460 

823 

0 

6,780 

906 

445 

5,530 

1,203 

203 

3,620 

925 

140 

4,220 

1,042 

0 

3,860 

934 

0 

1,930 

1,118 

0 

4,470 

704 

0 

4,720 

856 

0 

7,210 

818 

0 

4,560 

752 

0 

4,220 

886 

0 

4,060 

723 

0 

3,220 

499 

0 

1,270 

293 

0 

5,610 

617 

November  1 994 

Water 

Fuel 

5,030 

799 

7,410 

1,017 

11,510 

1,265 

6.480 

1,473 

3,580 

779 

2,990 

252 

7,430 

867 

5,070 

1,539 

5,620 

1,044 

8,270 

1,120 

6,570 

1,311 

7.170 

1,186 

8,100 

1,383 

10,410 

1,267 

6,480 

1,480 

9,600 

1,250 

10,810 

1,402 

11,250 

1,477 

9,460 

1,271 

11,360 

1,916 

10,280 

1,823 

8,180 

1,554 

9,810 

1,631 

5,580 

1,588 

4,690 

1,501 

6,360 

1,434 

6,970 

1,770 

5,300 

1,946 

4,560 

1,649 

4,990 

1,372 
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H-10 


Hawthorne  Steam  Plant  Building  103-6  Boiler  Log 

(Gallons  No.  2  Diesel  Fuel  Oil  /  Gallons  Make-Up  Water) 


Day  of 

December  1994 

January  1995 

February  1995 

March  1 995 

April 

1995 

Month 

Water 

Fuel 

Water 

Fuel 

Water 

Fuel 

Water 

Fuel 

Water 

Fuel 

1 

4,070 

1,307 

5,260 

1,585 

29,231 

1,639 

5,990 

957 

4,610 

814 

2 

7,770 

1,091 

6,450 

1,547 

11,970 

1,246 

5,650 

1,188 

3,360 

765 

3 

7,320 

1,176 

6,120 

1,442 

8,990 

1,218 

7,200 

1,063 

4,150 

788 

4 

5,540 

1,230 

7,490 

1,618 

9,350 

1,130 

7,350 

1,281 

7,660 

1,068 

5 

6,680 

1,100 

6,850 

1,563 

9,860 

1,266 

6,370 

998 

5,360 

885 

6 

7,520 

1,207 

6,330 

1,421 

8,810 

1,260 

6,850 

1,168 

4,490 

685 

7 

6,660 

1,311 

2,390 

1,293 

9,700 

1,269 

8,560 

1,429 

5,280 

905 

8 

7,280 

1,336 

3,280 

1,769 

11,020 

1,378 

10,340 

968 

5,320 

651 

9 

9,010 

1,263 

8,660 

1,626 

10,280 

1,451 

9,720 

1,523 

4,400 

858 

10 

8,710 

1,117 

11,270 

1,504 

13,260 

1,317 

8,230 

1,188 

6,430 

1,288 

11 

9,250 

1,462 

7,540 

1,830 

12,580 

1,230 

5,890 

1,259 

6,810 

1,131 

12 

10,030 

1,487 

6,800 

1,350 

6,810 

939 

6,160 

954 

3,830 

849 

13 

8,320 

1,329 

7,300 

1,636 

7,440 

1,195 

6,780 

1,849 

4,120 

712 

14 

8,690 

1,450 

7,590 

1,478 

11,750 

1,134 

5,190 

1,193 

5,600 

1,142 

15 

9,260 

1,627 

7,350 

1,540 

11,180 

1,739 

5,570 

960 

5,100 

770 

16 

9,510 

1,632 

7,480 

1,346 

11,880 

1,469 

6,090 

1,100 

5,640 

973 

17 

12,750 

1,489 

7,040 

1,504 

12,420 

1,420 

6,190 

1,131 

6,760 

1,265 

18 

10,220 

1,706 

6,960 

1,640 

9,010 

1,217 

5,270 

993 

5,300 

1,079 

19 

1 1 ,290 

1,525 

10,850 

1,438 

8,880 

1,055 

2,540 

885 

6,580 

1,230 

20 

8,560 

1,448 

12,510 

1,528 

9,460 

1,204 

5,880 

782 

6,350 

1,148 

21 

10,420 

1,496 

8,970 

1,337 

7,410 

1,172 

6,870 

1,118 

5,630 

1,256 

22 

7,980 

1,255 

6,140 

1,685 

8,640 

1,341 

7,140 

1,284 

3,570 

1,062 

23 

5,540 

1,350 

8,890 

1,659 

4,920 

1,087 

7,350 

1,251 

3,540 

636 

24 

5,980 

1,308 

9,930 

1,673 

5,440 

1,047 

6,630 

1,259 

6,270 

934 

25 

3,810 

742 

10,220 

1,477 

8,080 

1,039 

6,970 

1,160 

6,030 

998 

26 

7,040 

1,547 

12,100 

1,749 

8,540 

990 

6,570 

1,485 

6,840 

883 

27 

6,270 

1,442 

7,310 

1,215 

7,120 

1,064 

6,040 

1,126 

5,380 

716 

28 

6,240 

1,430 

10,480 

1,750 

5,570 

1,128 

6,120 

1,162 

5,790 

791 

29 

6,370 

1,574 

9,070 

1,957 

5,720 

1,361 

7,250 

840 

30 

6,710 

1,602 

7,680 

1,640 

6,820 

1,310 

7,340 

708 

31 

7,170 

1,265 

7,390 

1,675 

4,830 

1,133 
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Hawthorne  Army  Ammunition  Plant  -  Boiler  Operating  Hour  Log 

Boiler  Building  13  -  Industrial  Area 


Boiler  Number  /  Hours  per  Month 


Month/Year 

No.  1 

No.  2 

No.  3 

Total 

Jan-94 

403.0 

375.0 

407.0 

1185.0 

Feb-94 

374.5 

334.0 

375.5 

1084.0 

Mar-94 

254.0 

273.0 

257.0 

784.0 

Apr-94 

223.0 

0 

270.5 

493.5 

3,546.5 

May-94 

0 

0 

245.0 

245.0 

Jun-94 

0 

0 

0 

0 

Jul-94 

0 

0 

0 

0 

Aug-94 

0 

0 

0 

0 

Sep-94 

0 

0 

0 

0 

Oct-94 

6.0 

237.0 

229.0 

472.0 

Nov-94 

317.0 

322.5 

312.0 

951.5 

Dec-94 

523.5 

81.0 

524.0 

1128.5 

Jan-95 

330.0 

308.5 

326.5 

965.0 

Feb-95 

222.0 

238.0 

256.5 

716.5 

Mar-95 

253.0 

210.0 

234.0 

697.0 

Apr-95 

194.0 

196.5 

172.0 

562.5 

2,941.0  -17.07%  for  April 

Total 

3100.0 

2575.5 

3609.0 

9284.5 

from  1994  to  1995 

Boiler  Buiidina  103-6  - 

Ordinance  Area 

Boiler  Number  /  Hours  per  Month 

Month/Year 

No.  24 

No.  25 

No.  26 

Total 

Jan-94 

381.0 

361.0 

0 

742.0 

Feb-94 

339.0 

230.0 

0 

569.0 

Mar-94 

302.5 

397.5 

0 

700.0 

Apr-94 

228.5 

233.5 

0 

462.0 

2,473.0 

May-94 

0 

0 

0 

0 

Jun-94 

0 

0 

0 

0 

Jul-94 

0 

0 

170.0 

170.0 

Aug-94 

0 

0 

0 

0 

Sep-94 

0 

0 

0 

0 

Oct-94 

212.0 

334.0 

0 

546.0 

Nov-94 

291.0 

416.0 

0 

707.0 

Dec-94 

352.0 

371.0 

0 

723.0 

Jan-95 

223.0 

145.0 

381.0 

749.0 

Feb-95 

187.0 

218.0 

253.0 

658.0 

Mar-95 

396.0 

0 

169.0 

565.0 

Apr-95 

356.0 

0 

359.0 

715.0 

2,687.0  +8.65%  for  April 

Total 

3268.0 

2706.0 

1332.0 

7306.0 

from  1994  to  1995 
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